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IN THE UNITED STATES DISTRICT COURT
FOR THE MIDDLE DISTRICT OF TENNESSEKI SF? 22 Pi6; 12: OS

J.H. and M.H. minors, by and through their parent,
Megan Heim; L.M. and P.M. minors, by and
through their parent, Kristin McKinney; T.B a

rninor, by and through her parent, Sharon
Blount; and B.H. by and through her parent
Connie Keffaber

Plaintiffs, 0 3 " 2 i 0 7 3 3-
v. Civ. No.

WILLIAMSON COUNTY SCHOOL
BOARD OF EDUCATION; JASON A.
GOLDEN, in his individual capacity and in his
official capacity as Superintendent of the
Williamson County Schools; GARY
ANDERSON, in his individual capacity and in
his official capacity as Executive Director of
Health and Safety; and NANCY GARRETT,
K.C. HAUGH, JENNIFER APREA, SHEILA
CLEVELAND, CANDACE EMERSON, BRAD
FISCUS, ELIOT MITCHELL, ERIC WELCH,
RICK WIMBERLY and GARY ANDERSON,
all in their individual capacities and in their
capacities as members of the Williamson County
School Board ofEducation,

Defendants.

COMPLAINT

Plaintiffs, J.H. and M.H. minors, by and through their parent, Megan Heim; Plaintiffs,

L.M. and P.M. minors, by and through their parent, Kristin McKinney; Plaintiff T.B a minor, by

and through her parent, Sharon Blount; and B.H. by and through her parent Connie Keffaber pro

se, hereby file this Complaint against Defendants, Williamson County School Board of

Education ("School Board"); Jason A. Golden, in his individual capacity and in his official

capacity as Superintendent of the Williarnson County Schools; Gary Anderson, in his individual
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capacity and in his official capacity as Executive Director of Health and Safety; and, Nancy

Garrett, K.C. Haugh, Jennifer Aprea, Sheila Cleveland, Candace Emerson, Brad Fiscus, Eliot

Mitchell, Eric Welch, and Rick Wimberly all individual elected officials sued in their individual

capacity and in their capacity as mernbers of the School Board (collectively, "Defendants"). In

support of the claims set forth herein, Plaintiffs allege and aver as follows:

PARTIES

1. Plaintiffs J.H. and M.H. are minor children who reside in Williamson County

School District ("WCSD"), in Williamson County, Tennessee. Plaintiffs J.H. and M.H. are and

were at all times relevant hereto a student at a Williamson County Schools public school. Suit

is brought herein on J.H. and M.H.'s behalf by their mother, Plaintiff Megan Heim.

2. Plaintiff Megan Heim is an adult individual who is a resident and taxpayer in the

Williamson County School District, in Williamson County, Tennessee. Plaintiff Megan Heim

is the parent of Plaintiffs J.H. and M.H.

3. Plaintiffs L.M. and P.M. are minor children who reside in Williamson County

School District ("WCSD"), in Williamson County, Tennessee. Plaintiffs L.M. and P.M. are and

were at all times relevant hereto a student at a Williamson County Schools public school. Suit

is brought herein on L.M. and P.M.'s behalf by their rnother, Plaintiff Kristin McKinney.

4. Plaintiff Kristin McKinney is an adult individual who is a resident and taxpayer in

the Williamson County Schools, in Williamson County, Tennessee. Plaintiff Kristin McKinney

is the parent of Plaintiffs L.M. and P.M.

5. Plaintiff T.B. is a rninor child who resides in Williamson County School District

("WCSD"), in Williamson County, Tennessee. Plaintiff T.B. is and was at all times relevant
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hereto a student at a Williamson County Schools public school. Suit is brought herein on

T.B's behalf by their mother, Plaintiff Sharon Blount.

6. Plaintiff Sharon Blount is an adult individual who is a resident and taxpayer in the

Williamson County School District, in Williamson County, Tennessee. Plaintiff Sharon Blount

is the parent of Plaintiff T.B.

7. Plaintiff B.H. is a minor child who resides in Williamson County School District

(WCSD"), in Williamson County, Tennessee. Plaintiff B.H. is and was at all times relevant

hereto a student at a Williamson County Schools public school. Suit is brought herein on

B.H.'s behalfby their mother, Plaintiff Connie Keffaber. •

8. Plaintiff Connie Keffaber is an adult individual who is a resident and taxpayer in

the Williamson County School District, in Williamson County, Tennessee. Plaintiff Connie

Keffaber is the parent ofPlaintiff B.H.

9. Defendant Williamson County School District Board of Education (the "School

Boare or the "Boarcr) is a public entity which, acting under color of law, is responsible for

the formulation and implementation of all official governmental laws, policies, regulations and

procedures in effect for the Williamson County Schools. 1320 West Main Street Franklin, TN

37064 (615) 472-4000

10. Defendant Jason Golden was at all relevant times the Superintendent of the

Williamson County Schools; in that capacity, acting under color of law, he is responsible for

the implementation of all official governmental laws, policies, regulations and procedures

governing the Williamson County Schools. He is sued in his official and individual capacities.

jasong@wcs.edu.

11. Defendant Gary Anderson is a Williamson County resident, former member of the

School Board and hired in September 2020 as Executive Director of Covid Response for
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Williamson County Schools, sued here in his individual and representative capacity.

Gary.anderson@wcs.edu.

12. Defendant Nancy Garrett is a Williamson County resident and member of the

School Board, sued here in her individual and representative capacity. Ms. Garrett is currently

the Chairman of the School Board. Nancy.garrett@wcs.edu

13. Defendant K.C. Haugh, is a Williamson County resident and member of the

School Board, sued here in her individual and representative capacity. Mr. Haugh is currently

the Vice Chairman of the School Board. Kc.haugh@wcs.edu

14. Defendant Jennifer Aprea is a Williamson County resident and member of the

School Board, sued here in her individual and representative capacity. Jennifer.aprea@wcs.edu

15. Defendant Sheila Cleveland is a Williamson County resident and member ofthe

School Board, sued here in her individual and representative capacity.

Sheila.cleveland@wcs.edu.

16. Defendant Candace Emerson is a Williamson County resident and member of the

School Board, sued here in her individual and representative capacity.

Candace.emerson@wcs.edu.

17. Defendant Brad Fiscus is a Williamson County resident and member of the

School Board, sued here in her individual and representative capacity. Brad.fiscus@wcs.edu

18. Defendant Eliot Mitchell, is a Williamson County resident and member of the

School Board, sued here in her individual and representative capacity. Eliot.mitchell@wcs.edu

19. Defendant Eric Welch, is a Williamson County resident and member of the

School Board, sued here in her individual and representative capacity. Eric.welch@wcs.edu.
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20. Defendant Rick Wimberly, is a Williamson County resident and member of the

School Board, sued here in her individual and representative capacity.

Rick.wemberly@wcs.edu.

21. At all relevant times hereto, the School Board and the individual Defendants were

acting under color of state law.

JURISDICTION AND VENUE

22. Plaintiffs incorporate the foregoing paragraphs as if set forth in full herein.

23. This Court has subject matter jurisdiction over Plaintiffsclaims under 28 U.S.C.

§1331, 28 U.S.C. §§1343(a)(3), (4), 28 U.S.C. §1367, 28 U.S.C. § 2201, and 42 U.S.C. §1983.

24. There exists an actual and justiciable controversy between Plaintiffs and

Defendant requiring resolution by this Court.

25. Plaintiffs have no adequate remedy at law.

26. Venue is proper before the United States District Court for the Middle District of

Tennessee under 28 U.S.C. §1391 because all parties reside or otherwise are found herein, and

all acts and omissions giving rise to Plaintiffs' claims occurred in the Middle District of

Tennessee.

FACTS

27. Plaintiffs incorporate the foregoing paragraphs as if set forth in full herein.

A. Williamson County Board of Education

28. Plaintiffs incorporate the foregoing paragraphs as if set forth in full herein.

29. The Williamson County Board of Education consists of "one member elected

from each of the 12 voting districts to serve a four-year term of office. Elections were held for

even numbered districts in 2018 and elections were held for odd numbered districts in 2020 and

elections for even numbered districts will be held in 2022." https://www.wcs.edu/domain/1163.
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30. The eleven individuals currently serving as Superintendent, Executive Director of Health

and Safety, and School Board Members respectively are Defendants Jason A. Golden, Gary

Anderson, Nancy Garrett, K.C. Haugh, Jennifer Aprea, Sheila Cleveland, Candace Emerson,

Brad Fiscus, Eliot Mitchell, Eric Welch, and Rick Wimberly.

31. Defendant Jason A. Golden, Superintendent of the District, holds a juris doctor

from the University of Georgia School of Law and bachelor's degrees in both mathematics and

histoiy from Vanderbilt University.

32. Defendant Gary Anderson, Executive Director of Health and Safety, previously

served as the Assistant Superintendent of Adrninistration and Support Services for

Murfreesboro City Schools beginning in 2002 and also served for 30 years on the Williamson

County School Board (12 of those were spent as board chairman). Mr. Anderson retired in

2020 and was then appointed to his current position by Jason A. Golden in September 2020 as

the Executive Director of COVID Response.

33. Defendant Nancy Garrett, School Board Chairman, has a bachelor's degree in

Business Administration from Belmont University. In 2016 Ms. Ganett was appointed to the

Board to fill a vacancy and then elected in August 2018. On November 21, 2016 she signed an

Oath of Office swearing to uphold the Constitution and statutes of the United States and of the

State of Tennessee, and to faithfully execute the office to which she had been elected. As a

member and current Chair of the School Board she swore to "place the interests of children

above all others in every decision" and to "uphold all applicable federal and state laws and

regulations." See Exhibit A.

34. Defendant K.C. Haugh, School Board Vice Chairman, has a bachelor's degree in

English frorn the University of Wisconsin at Madison. In 2016, Mr. Haugh signed an Oath of
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Office swearing to uphold the Constitution and statutes of the United States and of the State of

Tennessee, and to faithfully execute the office to which he had been elected. As a Board

Member he swore to "place the interests of children above all others in every decisioe and to

"uphold all applicable federal and state laws and regulations." See Exhibit A.

35. Defendant Jennifer Aprea has a bachelor's degrees in social science and holds a

teaching credential from UC, Irvine. In September 2020, Ms. Aprea signed an Oath of Office

swearing to uphold the Constitution and statutes of the United States and of the State of

Tennessee, and to faithfully execute the office to which she had been elected. As a Board

Member she swore to "place the interests of children above all others in every decisioe and to

"uphold all applicable federal and state laws and regulations." See Exhibit A.

36. Defendant Sheila Cleveland has been a business owner with experience in

marketing and finance. In March 2017, Ms. Cleveland signed an Oath of Office swearing to

uphold the Constitution and statutes of the United States and of the State of Tennessee, and to

faithfully execute the office to which she had been elected. As a Board Member she swore to

"place the interests of children above all others in every decision" and to "uphold all applicable

federal and state laws and regulations." See Exhibit A.

37. Defendant Candace Emerson is a retired teacher and holds a Master of Education

from Vanderbilt University. In 2014, Ms. Emerson signed an Oath of Office swearing to

uphold the Constitution and statutes of the United States and of the State of Tennessee, and to

faithfully execute the office to which she had been elected. As a Board Member she swore to

"place the interests of children above all others in every decision" and to "uphold all applicable

federal and state laws and regulations." See Exhibit A.
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38. Defendant Brad Fiscus is a retired school teacher and a graduate of Indiana

University-Bloomington, receiving a Bachelor of Arts in Biology. In 2018, Mr. Fiscus signed

an Oath of Office swearing to uphold the Constitution and statutes of the United States and of

the State of Tennessee, and to faithfully execute the office to which he had been elected. As a

Board Member he swore to "place the interests of children above all others in every decision"

and to "uphold all applicable federal and state laws and regulations." See Exhibit A.

39. Defendant Eliot Mitchell has a bachelor's degree in computer science from

Middle Tennessee State University. In 2016, Mr. Mitchell signed an Oath of Office swearing to

uphold the Constitution and statutes of the United States and of the State of Tennessee, and to

faithfully execute the office to which he had been elected. As a Board Member he swore to

"place the interests of children above all others in every decision" and to "uphold all applicable

federal and state laws and regulations." See Exhibit A.

40. Defendant Eric Welch has a bachelor's degree in rnarketing from George Mason

University. In 2017, Mr. Welch signed an Oath of Office swearing to uphold the Constitution

and statutes of the United States and of the State of Tennessee, and to faithfully execute the

office to which he had been elected. As a Board Member he swore to "place the interests of

children above all others in every decision" and to "uphold all applicable federal and state laws

and regulations." See Exhibit A.

41. Defendant Rick Wimberly is an author and president of Galain Solutions. In 2012,

Mr. Wimberly signed an Oath of Office swearing to uphold the Constitution and statutes of the

United States and of the State of Tennessee, and to faithfully execute the office to which he

had been elected. As a Board Member he swore to "place the interests of children above all
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others in every decisioe and to "uphold all applicable federal and state laws and regulations."

See Exhibit A.

42. In June 2019 the School Board unanimously approved Defendant Jason A.

Golden to serve as Superintendent. On June 21, 2021, the Board voted to extend his contract

until June 2025.

43. As Superintendent, Mr. Golden is charged with the administration of the

Williamson County Board of Education.

Relevant Policies of the Williamson County School Board of Education

44. Williamson County Board ofEducation Code Policy Manual, Section 1.000, titled

"SCHOOL DISTRICT EDUCATIONAL PHILOSOPHY", provides,

The Williamson County School Board believes that the public school system is a

part of the community and, as such, both the school and community contribute
to the education of students.

We believe that education is best achieved when students become involved in

experiences meaningful to their lives. We believe that the educational process

should develop a feeling of self-worth and accomplishment. We should strive
toward relating to the individual student's natural and acquired abilities.

We believe that equal educational opportunity is the right of all children
without regard to race, sex, creed, color, national origin, or disability and that
all laws to this end should be followed promptly and effectively.

We further believe education should develop habits, attitudes,
understandings, and skills necessary for a productive, satisfying life. Each
child should be helped to understand the duties and privileges of responsible
citizenship as it relates to the individual and to the world community. We

recognize the vast changes brought by increasing technology, population, and
urbanization. We request the advice and support of the citizens of the

community and the professional staff. We shall endeavor to provide and support
educational programs appropriate to the attitudes, needs, and abilities ofeach
student in the Williamson County School System.
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https://onedrive. live.com/view.aspx?resid=C425CC264269ABEF!134&ithint=file%2cdocx&aut

hkey=!AH53hIGIOxIQX4zM (emphasis added). See attached policy.

45. In addition, the Board's Policy Manual "School Board Legal Status and

Authority" Section 1.100 provides,

The Williamson County Board of Education ("the Board") is a legal body
created by the State of Tennessee. The authority for the operation of
Williamson County Schools by the Board is derived from the following sources:

• The Legislature ofTennessee
• State and Federal Judicial Decisions
• Attorney General's Written Opinions
• Rules and Regulations of the State Board ofEducation
• Federal Law and Guidelines

Board members have no authority over school affairs as individuals. They have
complete authority over school affairs when they take action as a Board consistent
with law.

The Board is a policymaking body, legally authorized to administer that

policy through the Superintendent of Schools.

lutps://onedrive.live.com/?authkey=%21AFISIN.IxiOtsfSEk&cid=C425CC264269ABEF8Lid=C42
5CC264269ABEF%215101&parId=C425CC264269ABEF%214664&o=OneUp (emphasis
added). See attached policy.

46. Furthermore, for the "Role of the Board ofEducatioe Section 1.101

The Board will oversee the operation of the school system in compliance
with state and federal laws.

The Board will function only when in session. The Board's required
functions are as follows:

1. Policy Oversight: The Board shall develop a policy manual and

employ a Superintendent of Schools who shall carry out its policies
through the development and implementation of administrative
procedures. The Board shall regularly evaluate the effectiveness of its

policies and their implementation.
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2. Educational Planning: The Board shall require reliable information
which enables it and the staff to work toward the continuous improvement
of the educational program. The Board shall strive to provide the best
educational opportunities possible for all students.

***

https://onedrive.live.com/view.aspx?resid—C425CC264269ABEF!483&ithint=file%2cdo
cx&authkey=!AEGO96-uq7X-onY (emphasis added). See attached policy.

47. The "Code ofEthics for School Board Members" Section 1.2021

Article 1 Section 1. I will at all times think in terms of "students first,"
always determining other important things according to how they affect
the education and development of students.
***

Article II Section 2. I will represent at all times the entire school

community and refuse to represent special interests or partisan politics.
***

Article IV Section 5. I will attend all regularly scheduled Board meetings,
insofar as possible, and become informed concerning the issues to be
considered at those meetings. (emphasis added)
***

https://tsbanet-
my.sharepoint.com/:w:/g/personal/policy_tsba_net/ERWYcEW21NoMbwUBQ1QaoBfh
W402wAOrneajJB16BE96w?e=8hEEvW See attached policy.

48. The "Dress Code Section 6.310 states
***

Any apparel or dress that is potentially disruptive to the learning
environment or educational process is not permitted. Any apparel or dress
that is dangerous to the health or safety of students or the lawful, peaceful
operation of the school is not permitted.
***

https://onedrive.live.com/view.aspx?resid=C425CC264269ABEF!742&ithint=file%2cdo
cx&authkey=!AGxhE94gLDgJX1U See attached policy.

49. Moreover, the "Parent and Family Engagement" Board Policy Section 4.502 as

also referenced in the WCS Bill of Rights (https://www.wcs.edu/dornain/1206) states the school

should be a welcoming environment that values engagement from parents and guardians.
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https://onedrive.1ive.com/view.aspx?resid—C47_5CC264269ABEF!5991&ithint—file%2cdocx&au
thkey=!AE2A26paBIJh1-16M See attached policy.

50. The "Student Communicable Diseases" Policy 6.403 provides

No student shall be denied an education solely because of a communicable
disease, and his/her educational program shall be restricted only to the
extent necessary to minimize the risk of transmitting the disease.

https://onedrive.live.corn/view.aspx?resid=C425CC264269ABEH774&ithint—file%2cdo
cx&authkey=!AP1Bc2E1Thdzcvs See attached policy.

A. WCSD's COVID-19-Based Measures

51. On July 27, 2021 TN legislature clearly communicated that school boards do

NOT have the power to mandate masks, again demonstrating that the school board believes

they have powers that are above the both the Governor and TN lawmakers. Exhibit B

52. For the 2020-2021 school year, masks were required however exceptions were

granted to parents and students who completed opt-out forms. Gary Anderson, Executive

Director of Covid Procedures shared that there was no testing done and everything was being

based on CDC guidelines. See Exhibit B-2

53. The Williamson County School Board called a Special Meeting on August 10,

202, to address COVID-19 mitigation measures. The following measures were recommended

by Superintendent Golden: to require masks for students, staff, and visitors at the elementary

grade levels inside all buildings and buses effective Thursday August 12, 2021, to end on

Tuesday, September 21, 2021. (August 10, 2021, Special Called School Board Meeting

Minutes)

54. During the August 10, 2021, Special Called School Board Meeting the policy that

was passed and received an affirmative vote were the following measures:
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Mask requirernent for students, staff and visitors at the elementary grade levels inside all

buildings and on buses beginning Thursday, A.ugust 12, 2021. The requirement will end
on Tuesday, September 21 at 11:59 p.m.
Teachers who are distanced six -feet or more may remove their masks.

Masks continue to be strongly recommended for middle and high school students.

The board members that voted for Defendant Superintendent Golden's measures were

Defendants Eliot Mitchell, Brad Fiscus, Jennifer Aprea, Sheila Cleveland, Rick Wimberly, KC

Haugh and Nancy Garrett.

55. On August 11, 2021, Communications Director Carol Birdsong emailed the

newly adopted COVID-19 measures to the Williarnson County Families and Staff:

The Williamson County Board of Education met in a special session last night and

approved a temporary mask requirement for students, staff and visitors at the elementary
grade levels inside all buildings and on buses beginning Thursday, August 12, 2021. The

requirement will end on Tuesday, September 21 at 11:59 p.m.

Teachers who are distanced six feet or more may remove their masks.

Masks continue to be strongly recommended for middle and high school students.

For additional inforrnation on the district's Health and Wellness Guidelines and other

information, visit the Health and Wellness page of the district's website. The entire

meeting can be viewed on the district's YouTube page.

See attached Exhibit C

56. The Williamson County School Board called a second Special Meeting on August

26, 2021, to address COVID-19 response strategies. Defendant Jennifer Aprea rnoved to

extend the mask mandate to include all grades K-12. The rnembers that voted in favor of the

mask rnandate included defendants Eliot Mitchell, Brad Fiscus, Jennifer Aprea, Candace

Emerson, Rick Wimberly, Eric Welch, KC Haugh and Nancy Garrett.

57. On August 27, 2021, Communications Director Carol Birdsong emailed the

additional COVID-19 measures to the Williamson County Families and Staff:

13
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The Williamson County Board of Education rnet in a special session last night and

approved a temporary mask requirement for students, staff, and visitors at the middle and

high school grade levels inside all buildings and on buses. The requirement will begin on

Tuesday, August 31 and will end on Tuesday, September 21 at 11:59 p.rn. The

requirement is already in place at the elementary grade levels.

Teachers/staff who are distanced six feet or more may remove their rnasks while indoors.
Teachers/staff may also remove their masks during outside activities. Any essential
volunteer working directly with a student is expected to wear a mask.

As you may know, in Governor Lee's Executive Order 84, signed August 16, students

may opt-out of any mask requirement made by a school district. While there is an opt-
out, WCS continues to strongly recommend, encourage and advise rnasking for all

students, staff, and visitors while inside a WCS school, WCS facility and the Central
Office.

COVID-19 mitigation strategies continue to evolve and those can be found, along with
other information including the mask opt-out form, on the district's website. The entire

meeting can be viewed on WC-TV's YouTube channel.

Your school principal will share information specific to your school.

See attached Exhibit I

58. A regularly scheduled School Board meeting was held on September 21, 2021 in

which all board rnembers were in attendance. September 21 marks the day the previous mask

mandate was set to expire or be revisited.

59. During public commentary, it was stated that the lack of mitigation efforts and

continued infringement of parents and student's medical freedom and continued mandates

would be met with litigation.

60. During the Board discussion of the School Board meeting, a motion was raised to

extend the current mask mandate through January 9, 2022. The motion was made by defendant

Eric Welch and seconded by defendant KC Haugh. The motion passed with a vote of 8-4. The

board members voting in favor of the mask mandate included Defendants Eliot Mitchell,

Jennifer Aprea, Rick Wimberly. Candy Emerson, Eric Welch, K.C. Hough and Nancy Garrett.
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Garrett. It is worth noting Brad Fiscus also voted to extend the mandate, but his resignation is

effective at the end of September, so we are declining to include him in this complaint. See

Exhibit I

61. A motion was made to remove religious exemptions relative to the mask mandate.

There was discussion and several board members raised concerns about this infringing on

people's rights and how much control the board has over the community and individuals.

Ultimately the motion failed but there were four "yes" votes by Eliot Mitchell, Brad Fiscus and

KC Haugh,

B. General Allegations: The Science of Universal Masking

62. U.S. Centers for Disease Control (CDC) statistics show that COVID-19 is

not much of threat to schoolchildren. The studiesdata shows that more people under

the age of 18 died of influenza during the 2018-191 flu season — a season labeled

"moderate severity" that lasted eight months — than have died of COVID-19 across

more than 18 months.2

1 https://www.cdc.gov/flu/about/burde012.018-2019.html
2 https://www.cdc.gov/nchs/nvss/vsrr/COVID-19. weekly/index.html

63. The ineffectiveness of masks was well known before 2020, as stated in a

New England Journal of Medicine perspective from May 2020: "We know that wearing

a mask outside health care facilities offers little, if any, protection form infection. In

many cases, the desire for widespread masking is a reflexive reaction to anxiety over

the pandemic."

64. Harms for mask wear for children is an increasing concern. While

children are at very low risk of infection and tend to spread the virus at a rnuch lower

rate, masks have become common for school openings. A large study in Germany
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among over 25,000 children reported impairments such as headache in over 50%,

fatigue (37%), difficulty concentrating (50%), and irritability (60%) among others. A

second study documents both the risks for children form COVID-19 and a substantial

number ofharms from mask wear.

65. All parties mandating the use of facemasks are not only willfully ignoring

established science but are engaging in what amounts to a whole school clinical

experimental trial. This conclusion is reached by the fact that facemask use, and

COVID-19 incidence, are being reported in scientific opinion pieces promoted by the

CDC and others.2 The fact is after reviewing ALL the studies worldwide, the CDC

found "no reduction in viral transmission with the use of face masks."3

3 Nonpharmaceutical Measures for Pandemic Influenza in Nonhealthcare Settings—Personal Protective and

Environmental Measures, Jingyi Xiaol, Eunice Y. C. Shiul, Huizhi Gao, Jessica Y. Wong, Min W. Fong, Sukhyun Ryu, and

Benjamin J. Cowling (Volume 26, Number 5, May of 2020).

school board, resulting in health issues, fear, and discrimination in our schools without

any science that they are effective in controlling the spread of COVID-19. The mere

fact that we are approaching two years validates masks are not effective. The health of

our children is the parent's responsibility however the school board believes they can

decide what's best for our child despite the fact they do not, in fact, have the legal

authority to do so.

67. A group of parents in Gainesville, FL, concerned about potential harms

from masks, submitted six face masks to a lab for analysis. The resulting report found

that five masks were contaminated with bacteria, parasites, and fungi, including three

with dangerous pathogenic and pneurnonia-causing bacteria. No viruses were detected

on the masks, although the test can detect viruses. The analysis detected 11 alarmingly

dangerous pathogens on the masks.
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https://townhalLcomitipsheethcottmorefield/2021/06/15/a-group-of-parents-sent-their-kids-face-
masks-to-a-lab-for-analysis-heres-what-they-found-n2591047/

C. Incidents and impact of mask mandate on Plaintiffs

68. General discomfort: Plaintiff B.H. complained of headaches and pimples

from wearing the mask all day during the 2020-2021 school year. This concerned

Plaintiff Connie Keffaber because B.H. takes prescribed medication, and worried if the

oxygen deprivation caused the headaches or was it negatively impacting the efficacy of

her medication. When Connie Keffaber suggested that B.H. just let her nose out

occasionally to breathe, B.H. responded "No way, we can't do that -- We get sent to the

office if our nose is out of our mask!" Our kids are being controlled by fear of

consequence for the slightest noncompliance.

69. Illness festering: B.H. developed a sinus infection during the last week of

January 2021 which was of course under mask mandate. B.H. had facial sinus and ear

pain, and congestion. Connie Keffaber believes B.H. acquired this (non-contagious)

illness from inhaling CO2, and bacteria stuck in her mask all day long. B.H. remained

home from school one day, because removing her mask to blow her nose was not

permitted. B.H. used Afrin nasal spray to avoid the nose blowing at school but suffered

a reaction — painful burns in her nose and loss of smell. When this resolved the first

week in February, B.H. mistakenly commented at the lunch table that she was happy to

finally smell her food again. Security officers were notified, and they promptly

removed her from the cafeteria and brought her to the office. B.H. called Connie

Keffaber very upset with a trembling voice, telling me what happened, and I would be

getting a phone call. The school nurse then called and told me she was not allowed to
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say such things as it causes alarm. I explained that she already had Covid, and she just

recovered from a sinus infection.

70. Plaintiffs L.M. and P.M. were unenrolled from Williamson County during

the 2020-2021 school year due to concerns over masks and quarantines and the

negative impact of both. After re-enrolling P.M. and L.M. and their returning to in

person classes in the fall of 2021, plaintiff K. McKinney informed the school that her

children would not wear masks. (Exhibit D) K. McKinney has been outspoken with the

school and in the local community about the detriments of masking and the

fundamental rights of parents to make medical and other decisions for their children.

71. Plaintiff T.B. attends school in Williamson County and had a mask opt out

through the 2020-2021 school year. With the opt out, T.B. was forced to wear a lariat

identifying as such, which singled him out and subjected him to all manner of

comments from peers and teachers. In 2021, Plaintiff S.Blount has been outspoken on

behalf of T.B. and all students about the detriments of masking and the fundamental

rights of parents to make medical and other decisions for their children. S. Blount has

spoken with numerous members of WCS and has received no support. Students were

harmed during the lockdown mentally, physically, and educationally. Masking youth

with 99.99% percent chance of a 100% recovery frorn a virus does irreparable damage

and it cannot be calculated until later in their development. It is child abuse.

72. Plaintiffs J.H. and M.H. were kept at home for the 2020-2021 school year

due to mask mandates. M.H. was unenrolled due to concerns over the impact of

quarantines and the school district's lack of experience in virtual education. J.H.

remained in Williamson County School's but participated in the online program as he
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has intellectual and development disabilities and is unable to wear a mask for rnedical

and psychological reasons. J.H. also has speech delays that make mask wearing a

problem for his intelligibility. During Individualized Education Plan (IEP") meetings

in the fall of 2020, these concerns were shared with teachers and administrators at

Sunset Middle School. M.H. has asthma and anxiety and the stress of being in and out

of school due to quarantines and fear of the impact of masks made it impossible to keep

her in school in person. Both J.H. and M.H. spent an entire school year with no social

interaction and missed out on the normal childhood experience of entering high school

and middle school, respectively. They were isolated from peers and suffered

unfortunate effects of such.

73. With plaintiffs J.H. and M.H. attending school in person for the 2021-2022

school year, on August 2,2021, plaintiff Megan Heim contacted Jennifer Aprea, district

board representative, and Superintendent Jason Golden in advance of a scheduled board

rneeting to express concern with rnasking and potential mandates. Jennifer Aprea replied

that "if your son has rnedical reasons not to wear a mask, those accommodations should

be made." Exhibit E

74. In advance of the Williamson County School Board meeting on August 10, 2021,

PlaintiffMegan Heim sent a detailed letter regarding mask concerns to all WCS board members,

Superintendent Jason Golden and the principals ofJ.H. and M.H.'s schools urging them to

continue to allow families the right to choose whether to mask their children. Citing concerns

with psychological and physical health relative to rnask wearing, research and additional

information were provided to demonstrate both the lack of authority ofthe WCS Board to

mandate masks and data demonstrating the significant negative effects of long-terrn rnask use.

19

Case 3:21-cv-00733 Document 1 Filed 09/22/21 Page 19 of 34 PagelD #: 19



This communication asserted that plaintiffs M.H. and J.H. do not consent to being forced to wear

a mask and insisting they not be treated differently; it also urged the board to comply with State

and Federal-law and "advise children they have a right to refuse or wear a mask." Exhibit E

75. Early in the school year, plaintiff J.H. was forced to quarantine for a stuffy nose,

denying him both social interaction and educational time. After sending notice to school on

August 18, 2021, that J.H. was staying home out of an "abundance of caution for a slight stuffy

nose", notice was sent by Sunset Middle School (Exhibit F) that he could only return to school

with 1. written documentation from an HCP/Health Department with a return to school date

listed or, 2. A negative COVID-19 test and no fever or other symptoms for 24 hours (must

provide proof ofnegative test) or 3. Stay home for 10 days from symptom onset. The first

problem is that this goes against the district's illness guidelines which were attached to that

message (Exhibit G) and it penalizes students by forcing them to miss school. After three days

at home, J.H.'s teacher coordinated work and we got a Chromebook for him to join virtually

from home. This was not done proactively, and we learned a week later that J.H. was given

unexcused absences for days he was not able to join virtually. With both parents of J.H.

working full time, it was unreasonable to expect us to be available with no notice to oversee

schoolwork.

76. Following the August 26 Specially Called School Board Meeting, communication

was sent on August 27 from the school regarding the approved temporaly mask requirement

that was expanded from grades K-5 to include all middle and high school students.

D. Plaintiffs Place Defendants on Notice of Lawsuit.
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77. In reply to the school announcing the expanded mask requirements, plaintiff

Megan Heirn again contacted the full school board, principals, and Superintendent reiterating

that plaintiffs M.H. And J.H. would not cornply with mask mandates and additionally urging

the district to address whether the air quality in school is safe. A letter was attached (Exhibit 1-1)

outlining concerns that the mask mandates inferred that the school air quality is dangerous to

studentshealth, and that the actual science would be to conduct an air quality test. Both State

and federal statutes were shared regarding use of individual respiratory equipment (Exhibit 14)

and what procedures are described and required by the law. Plaintiff Megan Heim urged the

board to investigate the schools' air quality by bringing in an Environmental

Toxicologist/Industrial HygieMst. This communication was documented as read by several

defendants and acknowledged by both Principals. Exhibit H

78. Williamson County School Board and Superintendent Jason Golden have shown a

blatant disregard for an overwhelming majority of parents who have rallied and spoken out to

the school board for freedom of choice on rnask mandates. Parents' opinions are not being

considered AT ALL, and it is evident that these decisions are being made well before people

walk into the room. The school board is not making decisions based on what We, the Parents

(the taxpayers) want for our children. It has been stated to the board during public comment in

board meetings that if they continue to mandate rnasks and irnpede Tennesseans Constitutional

rights, they will face litigation. We will not co- parent with the school or the government.

E. The Masking Requirement Causes Immediate and Irreparable Harm to Students,

Staff, and Community.

79. In his Affidavit, attached hereto as Exhibit J, Stephen E. Petty, an expert in the

field of Industrial Hygiene who has testified as to the futility and danger caused by an
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individual wearing a mask in order to avoid transmitting or becoming infected with Covid-19,

states the following:

***

1. I hold relevant industry certifications including board certifications as a

C.I.H. (Certified Industrial Hygienist), a C.S.P. (Certified Safety
Professional), and as a P.E. (Professional Engineer) in six states (Florida,
Kentucky, Ohio, Pennsylvania, Texas and West Virginia). My curriculum
is attached hereto as Exhibit i.

2. I have served as an expert in personal protective equiprnent and related
disciplines in approximately 400 legal cases. I have often been certified as,
and provided testimony as, an expert in these areas. My list of
representative cases is attached hereto as Exhibit ii.

3. For exarnple, I am currently serving as an expert in the Monsanto

Roundup and 3-M PFAS litigation. Recently I testified in four trials for
the DuPont C-8 litigation.

4. I taught Environrnental and Earth Sciences as an adjunct professor at

Franklin University.

5. I hold nine U.S. patents, most related to heating, ventilation and air
conditioning (HVAC) systems.

6. I arn a current member in good standing of the following relevant
associations: American Industrial Hygiene Association (AIHA), American
Board of Industrial Hygiene (ABIH), American Conference of
Governmental Ind. Hygienists (ACGIH), American Institute of Chemical
Engineers (AIChE), American Society of Refrigeration, Air Conditioning
and Refrigeration Engineers (ASHRAE); Mernber ASHRAE 40 Std. and
TC 2.3, and Sigma Xi.

7. I am an expert in the field of Industrial Hygiene, which is the science and
art devoted to the anticipation, recognition, evaluation, and control of
those environmental factors or stressors — including viruses — arising in
or from the workplace, which may cause sickness, impaired health and
well-being, or significant discomfort among workers or arnong the citizens
of the community.

8. Industrial Hygiene is fundamentally concerned the proper methods of

mitigating airborne/dermal hazards and pathogens, as well as with the
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design and use of engineering controls, administrative controls and
personal protective equiprnent, among other things.

9. Medical doctors, virologists, immunologists, and many public health
professionals are not qualified experts in these areas by virtue of those
aforementioned credentials.

10. On May 7, 2021, the Centers for Disease Control (CDC) updated its
guidance, providing that the primary mechanism for transmission of
Covid-19 is through airborne aerosols, and not, as previously stated, by
touching contaminated surfaces or through large respiratory droplets, as

also stated during previous periods of the pandemic.

11. Airborne viral aerosols can consist of a single viral particle or multiple
viral particles clumped together, and usually smaller than 5 p. (microns) in
size. By comparison, droplets are >5 p to >10 IA in size.

12. A square micron is approximately 1/4000th the area of the cross-section of
a human hair and 1/88th the diameter of a human hair. Covid particles are

—1/10 of a micron or —1/40,000th the area of a cross section of a human
hair or 1/1,000th the diameter of a human hair.

13. A recent University of Florida study capturing air samples within an

enclosed automobile cabin occupied by a Covid-positive individual
showed that the only culturable Covid-19 virus samples obtained were

between 0.25p. to 0.5p in size. Particles srnaller than 5p. are considered
veiy small and/or very fine or aerosols.

14. Veiy small particles do not fall by gravity in the same rate that larger
particles do and can stay suspended in still air for a long tirne, even days
to weeks.

15. Because they stay suspended in concentration in indoor air, very small
particles can potentially accumulate and become more concentrated over

time indoors if the ventilation is poor.

16. Very small airborne aerosols pose a particularly great risk of exposure and
infection because, since they are so small, they easily reach deep into the
lung. This explains in part why Covid-19 is so easily spread, and why so

little Covid-19 is required for infection.

17. Exposure to airborne aerosols is a function of two primary parameters:
concentration and time. Less is better regarding both parameters.
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18. For many reasons, personal protective equipment (PPE) is the least
desirable way to protect people from very small airborne aerosols.
Moreover, masks are not PPE since they cannot be sealed and do not meet

the provisions of the Occupational Safety and Health Administration

(OSHA) Respiratory Protection Standard (RPS), namely 29 CFR
1910.134.

19. Regarding PPE, facial coverings do not effectively protect individuals
from exposure to very small airborne aerosols. A device referred to as a

respirator is required to provide such protection.

20. The AIHA, in their September 9, 202,0 Guidance Document for COVID-
19 (Exhibit iii) noted that the acceptable relative risk reduction methods
must be >90%; mask were shown to be only 10% and 5% (see Exhibit iii -

Figure 2) and far below the required 90% level.

21. Similarly, Shah, et al, 2021, (Exhibit iv), using ideally sealed masks and
particles 1 micron in size, reported efficiencies for the more commonly
used cloth masks and surgical masks of 10% and 12% respectively. No
mask can be perfectly sealed, thus "real worle effectiveness would be
even lower.

22. Industrial hygienists refer to a "Hierarchy of Controls" that are typically
implemented to rninimize exposures, including exposures to very small
airborne aerosols like Covid-19.

23. Regarding practical or "engineering" controls, industrial hygienists focus
on practices that dilute, destroy, or contain airborne hazards (or hazards in

general).

24. PPE — especially facial coverings — do not dilute, destroy, or contain
airborne hazards. Therefore, facial coverings do not appear anywhere in
the Industrial Hygiene (IH) Hierarchy of Controls for very small airborne
aerosols like Covid-19. Even respirators (part of the PPE Category and not

masks) are in the last priority on the Hierarchy ofControls.

25. Facial coverings are not comparable to respirators. Leakage occurs around
the edges of ordinary facial coverings. Thus, ordinary facial coverings do
not provide a reliable level of protection against inhalation of very small
airborne particles and are not considered respiratory protection.

26. For example, during the seasonal forest fires in the summer of 2020, the
CDC issued public guidance warning that facial coverings provide no

protection against smoke inhalation. That is because facial coverings do
not provide a reliable level of protection against the small particles of ash
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contained in smoke. Ash particles are substantially larger than Covid-19
aerosolized particles.

27. Ordinary facial coverings like the ones required by WCS facial covering
policy do not meet any of the several key OSHA Respiratory Protection
Standards for respirators.

28. Because of the gaps around the edges of facial coverings required by
WCS's policy, they do not filter out Covid-19 aerosols. The policy stating
masks will be worn without gaps defies known science that masks worn

today cannot be sealed and always have gaps.
29. The effectiveness of a cloth facial covering falls to zero when there is a

3% or more open area in the edges around the sides of the facial covering.

30. Most over-the-counter disposable facial coverings have edge gaps of 10%
or more. When adult-sized facial coverings are used by children, edge
gaps will usually greatly exceed 10%.

31. Even short breaks (e.g. to eat) expose individuals to Covid-19 aerosols in
indoor spaces.

32. Ordinary cloth facial coverings like the ones required by the MCSD mask
requirement do not provide any filtering benefit relative to particles
smaller than 5µ if not sealed.

33. Substantial mitigation of Covid-1 9 particles could be immediately
achieved by:

a. opening windows and using fans to draw outdoor air into indoor
spaces (diluting the concentration of aerosols),

b. setting fresh air dampers to maximum opening on HVAC systems,

c. overriding HVAC energy controls,

d. increasing the number of times indoor air is recycled,

e. installing needlepoint ionization technology to HVAC intake fans, and

f. installing inexpensive ultraviolet germicide devices into HVAC
systems.

35. All of the above-referenced techniques are rnore effective and meet
standard industrial hygiene hierarchy of controls (practices) for controlling
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exposures in place for nearly 100 years. The use of cloth facial coverings do not
fit within these basic hierarchy of controls since masks are not PPE and cannot be
sealed. There are no OSHA standards for facial coverings (masks) as respiratory
protection.

36. Extended use of respiratory PPE is not indicated without medical
supervision.

37. As explained in an article titled "Is a Mask That Covers the Mouth and
Nose Free from Undesirable Side Effects in Everyday Use and Free of Potential
Hazards?that was published on April 20, 201, in the International Journal of
Environmental Research and Public Health and that is attached to this Affidavit
as Exhibit iv, the following negative effects from wearing masks was reported in
the literature:

IALniseases • -ychlatilelline$A. tiouroinffIcal Diseaseff
'D Claustrophobia Migraines and Headache Sufferers
p Apnea Syndrorne Panic Disorder Patients with intracranial Magnns
nced renal Failure Personality Disorders FoRepsy
dry Dementia
iopuknonary Dysfunction Schizophrenia
ma helpless Patients

fixed and sedated Patients

Pediatric Diseases EhMOISOPPAS Occupational Health Restrictions
Asthma vocal Cord Disorders moderate f heavy physical Work
Respiratory diseases Rhinitis and obstructive Diseases
Cardiopuknonary Diseases Gynecological relgictIons
Neuromuscular Diseases llettnatoloittckPisteSes Pregnant Women
Epdepsy Acne

Atoplc

Figure 5. Diseases/predispositions with significant risks, according to the literature found, when
using masks. indications for weighing up medical mask exemption certificates.

Example statements made in the paper include the following: "The overall
possible resulting measurable drop in oxygen saturation (02) of the blood
on the one hand and the increase in carbon dioxide (CO2) on the other
contribute to an increased noradrenergic stress response, with heart rate
increase and respiratory rate increase, in some cases also to a significant
blood pressure increase." Exhibit iv, p. 25. In fact, "Neither higher level
institutions such as the WHO or the European Centre for Disease
Prevention and Control (ECDC) nor national ones, such as the Centers for
Disease Control and Prevention, GA, USA (CDC) or the German RKI,
substantiate with sound scientific data a positive effect of masks in the
public (in terms of a reduced rate of spread of COVID-19 in the
population)." Exhibit iv, p. 24. For these reasons, students who are

required to wear masks pursuant to a mandate suffer immediate and
irreparable injury, loss, or damage.
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38. In summary:

a. PPE is the least desirable way to protect people from very
small airborne aerosols.

b. Facial coverings as required by school policy are not

recognized as PPE since they cannot be sealed and are not

covered by the OSHA RPS.

c. If PPE were to be used for protection, respirators, not facial

coverings as required by the school policy are needed to

provide any effective protection from very small airborne
aerosols.

d. Very small aerosol particles are more likely to be a greater
cause of disease than respiratory droplets because they can

evade PPE and reach deep into the lungs, whereas respiratory
droplets have to work against gravity in order to travel up a

person's nose into the sinus.

e. Much better alternatives to controlling exposure are available

(i.e., engineering controls of dilution — ventilation with
increased fresh air and destruction), and should be used to

minimize exposures as opposed to masks.

f. Individuals who are required to wear masks pursuant to a

mandate suffer immediate and irreparable injury, loss, and

damage due to the overall possible resulting measurable drop
in oxygen saturation of the blood on one hand and the increase
in carbon dioxide on the other, which contributes to an

increased noradrenergic stress response, with heart rate

increase and respiratory rate increase and, in some cases, a

significant blood pressure increase.

80. Plaintiffs note that the state of Tennessee was given more than $2,000,000,000

pursuant to the American Rescue Plan ("ARP") Act of 2021 by agreeing to implement the

federal guidelines set forth by the CDC for COVID-19 mitigation efforts. See the attached

letter from the U.S. Secretary of Education, attached hereto as Exhibit P. See also,

https://oese.ed.gov/fi1es/2021/07/Ohio-ARPESSER-State-P1an-High1ights-v2-071421.pdf. The
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letter links to the CDC guidelines available at https://www.cdc.gov/coronavirus/2019-

ncov/communityischools-childcareloperationstrategy.html. The guidelines suggest that a

school board would forfeit ARP allocations by making masks optional, and states that have

prohibited mask mandates in schools have received letter notifying them that they will not

receive ARP funds. Accordingly, it seems Defendants have a financial incentive for

implementing the mask mandate, despite that such a requirement serves no scientific purpose

and subjects individuals who wear masks to the health risks discussed above.

81. Plaintiff Megan Heim, in her own capacity and on behalf of her minor children,

J.H. and M.H., Plaintiff Kristin McKinney;, in her own capacity and on behalf of her minor

children, L.M. and P.M., Plaintiff Sharon Blount in her own capacity and on behalf of her

minor child T.B. and Connie Keffaber in her own capacity and on behalf of her minor child

B.H. are aggrieved by the immediate and irreparable injury, loss, and damage suffered by J.H.,

M.H., L.M., P.M., T.B. and B.H because J.H., M.H., L.M., P.M., T.B. and B.H are required to

wear a mask pursuant to the School Board's mask mandate, which is not only unsupported by

science, but which also results in the possible measurable drop in oxygen saturation of the

blood on one hand and the increase in carbon dioxide on the other, which contributes to an

increased noradrenergic stress response, with heart rate increase and respiratory rate increase

and, in some cases, a significant blood pressure increase.

COUNT I - 42 U.S.C. §1983 - Violation of Procedural Due Process

(5th and 14th Amendments) Against All Defendants

82. Plaintiffs incorporate the foregoing paragraphs as if set forth in full herein.

83. In order establish a claim under section 1983 of the Civil Rights Act, a plaintiff

must prove a Defendant: (a) acted under the color of state law; (b) proximately causing; (c) the

Plaintiff to be deprived of a federally protected right. 42 U.S.C. §1983.
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84. In the instant case, Defendants unquestionably acted under the color of state law.

85. Each Individual Defendant is an elected, voting member of the Williamson

County Board of Education with the exception of Defendant Jason A. Golden, who is the

Superintendent of the Williamson County School District.

86. Under the Fifth Amendment to the Constitution, no person may be deprived of

life, liberty, or property without due process of law. U.S. Const. Ann., Amendment V.

87. The Fourteenth applies the protections of the Fifth Amendment to state actors.

U.S. Const. Ann., Amendment XIV.

88. Plaintiffs have constitutionally protected interests in the benefits that come from

not being subject to the Board's mask mandate, including the ability to pursue an education

without being subjected to health risks that are not offset by any scientifically provable

benefits.

89. Defendantsimplementation of the mask policy unlawfully deprives Plaintiffs of

these and other constitutionally protected interests without due process of law. Such

deprivation occurred with no notice or meaningful opportunity to be heard as the

Superintendent instated the mask mandate prior to offering an opportunity for public

discussion. Such deprivation was arbitrary, capricious, based on ignorance without inquiry into

facts, and in violation of the School Board's own policies and other applicable laws. Such

deprivation violates the Fifth and Fourteenth Amendments of the Unites States Constitution.

90. Plaintiffs were harmed and continue to be irreparably harmed by these unlawful

acts, including by suffering an overall possible simultaneous drop in oxygen saturation of the

blood and increase in carbon dioxide, which contributes to an increased noradrenergic stress
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response, with heart rate increase and respiratory rate increase and, in sorne cases, a significant

blood pressure increase.

COUNT II - 42 U.S.C. §1983 - Violation of Substantive Due Process

(Fourteenth Amendment) — Against All Defendants

91. Plaintiffs incorporate the foregoing paragraphs as if set forth in full herein.

92. In order establish a claim under section 1983 of the Civil Rights Act., a plaintiff

must prove a Defendant: (a) acted under the color of state law; (b) proximately causing; (c) the

Plaintiff to be deprived of a federally protected right. 42 U.S.C. §1983.

93. In the instant case, Defendants unquestionably acted under the color of state law.

94. Each individual Defendant is an elected, voting member of the Williamson

County Board of Education with the exception of Defendant Jason A. Golden, who is the

Superintendent of the Williamson County School District.

95. Under the Fourteenth Amendment to the Constitution, and as established by state

law including the state created danger doctrine, Plaintiffs have a fundamental right to a public

education and to an education in a safe and healthy environment.

96. Plaintiffs were harmed and continue to be irreparably harmed by these unlawful

acts, including by suffering an overall possible sirnultaneous drop in oxygen saturation of the

blood and increase in carbon dioxide, which contributes to an increased noradrenergic stress

response, with heart rate increase and respiratory rate increase and, in some cases, a significant

blood pressure increase.

COUNT III - Violation of Procedural Due Process
(TN Const. Art. I, § 17) Against All Defendants

97. Plaintiffs incorporate the foregoing paragraphs as if set forth in full herein.

98. Article 1, § 17 of the Constitution of the State of Tennessee provides, "All courts

shall be open; and every man, for an injury done hirn in his lands, goods, person or reputation,
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shall have remedy by due course of law, and right and justice administered without sale, denial,

or delay. Suits may be brought against the state in such manner and in such courts as the

Legislature may by law direct."

99. Article 1, § 17 of the Constitution of the State of Tennessee affords the people of

Tennessee with the right to be free from violations of the procedural due process rights, and no

person may be deprived of life, liberty, or property without due process of law.

100. Plaintiffs have constitutionally protected interests in the benefits that come from

not being subject to the Board's mask mandate, including the ability to pursue an education

without being subjected to health risks that are not offset by any scientifically provable benefits.

Defendantsimplementation of the mask policy unlawfully deprives Plaintiffs of these and other

constitutionally protected interests without due process of law. Such deprivation occurred with

little notice or meaningful opportunity to be heard as the Superintendent called a special meeting

and recommended the mask mandate prior to offering an opportunity for public discussion to be

able to present the science from an expert. Such deprivation was arbitrary, capricious, based on

ignorance without inquiry into facts, and in violation of the School Board's own policies and

other applicable laws. Such deprivation violates Article 1, § 17 of the Constitution of the State of

Tennessee.

101. Plaintiffs were harmed and continue to be irreparably harmed by these unlawful

acts, including by suffering an overall possible simultaneous drop in oxygen saturation of the

blood and increase in carbon dioxide, which contributes to an increased noradrenergic stress

response, with heart rate increase and respiratory rate increase and, in some cases, a significant

blood pressure increase.
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RESERVATION OF RIGHTS

Plaintiffs herein expressly reserve their rights in regards to any additional claims to which

they may be entitled under federal law as well as under the laws of the State of Tennessee,

including claims arising frorn any violations of Tennessee's Open Meetings Laws or other

actions of misconduct that may have been committed by Defendants. Plaintiffs expressly place

Defendants on notice of Plaintiffsintention to initiate rernoval proceedings at the state court

level against Defendants as a result of the infractions Defendants have committed, as described

herein.

REQUEST FOR RELIEF

WHEREFORE, Plaintiffs request that the Court grant the following relief:

a. Assume jurisdiction of this action;

b. Vacate and set aside the Defendants' mask mandate as well as any other action

taken by Defendants to institute the mask mandate and implement the provisions

of the mask policy;

c. Declare that the Defendants' masking policy is unconstitutional, void and without

legal force or effect.

d. Declare that the institution of the mask policy and actions taken by Defendants to

implement the mask policy are arbitrary, capricious, based on ignorance due to

failure to inquire into facts, otherwise not in accordance with law, and without

observance of required procedures.
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e. Declare that the mask policy and the actions taken by Defendants to implement the

mask policy are in violation of the Constitution and contrary to the laws of the

United States and the State of Tennessee;

f. Temporarily restrain, as well as prelirninarily and permanently enjoin Defendants,

their agents, servants, ernployees, attorneys, and all persons in active concert or

participation with any of them, from irnplernenting or enforcing the mask policy

and from taking any other action to implement the masking policy that is not in

compliance with applicable law; and

g. Award Plaintiffs their reasonable attorneysfees, costs, and expenses pursuant to

42 U.S.C. § 1988; and grant such other and further relief as may be just, equitable

and proper.

CERTIFICATION AND CLOSING

Under Federal Rule of Civil Procedure 11, by signing below, I certify to the best of my

knowledge, information, and belief that this complaint: (1) is not being presented for an improper

purpose, such as to harass, cause unnecessary delay, or needlessly increase the cost of litigation;

(2) is supported by existing law or by a nonfrivolous argument for extending, modifying, or

reversing existing law; (3) the factual contentions have evidentiary support or, if specifically so

identified, will likely have evidentiary support after a reasonable opportunity for further

investigation or discovery; and (4) the cornplaint otherwise complies with the requirements of

Rule 11.
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Respectfully submitted t 21st day e Septernber, ? I- 1.

Signature of Plaintiff: Date: 47

Megan Heirn
2044 Clifton Jolmston Court

Nolensville, TN
615-854-1506 (Telephone)
meganheim@prn.rne
Megan Heim, Individually and on behalf of her
rninor children J.H. and M.H.

Signature of Plaintiff: 41f
Date:

Kristin McKinney
8237 Middlewick Lane

Nolensville, TN 37135
615.495.2818 (Telephone)
benton.kristin@gmail.com
Kristin McKinney, Individually and on behalf
of her rninor children L.M. and P.M.

Signature of Plaintiff: ,i/1, -7t I)ate •gr-lecke
Sharon Blount
3557 Creamery Bridge Rd.

Thompsons Station, TN
37279Williarnson County
601-968-2688 (Telephone)
sharonblount@me.com
Sharon Blount, Individually and on behalfof,.•,

Signature of Plaintiff:

2454 Durham Manor Dr.

Franklin, TN 37064
908 319 3862 (Telephone)
Connie5691@hotmail.com
Connie Keffaber, Individually and on behalf of
her minor child B.H.
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Exhib4 A

School Board Member
Oath of Office

Board Chairman: Do you solemnly swear that you will uphold the Constitution and statutes of the United States

and of the State of Tennessee and that as a school board member of that you will faithfully
execute the office to which you have been elected.

School Board Member: I will.

Board Chairman: By the authority vested in me from the citizens of

declare this board member to be duly elected. Please join me in a round of applause and congratulation.

(Once the school board member has been sworn in, the member should read and sign the below oath of office.)

As an elected member of the Board of Education, I accept the high honor and trust that has been
placed in me to ensure that the children of this district receive the best education available anywhere in the United
States of America. In accepting this position, I hold the pursuit of that goal as my sacred duty. To that end, I hereby
swear that I will:

• Place the interests of children above all others in every decision that I make;
• Uphold all applicable federal and state laws and regulations;
• Abide by the policies of the Board, and work with my fellow Board members to change those policies as

needed to improve student learning;
• Maintain board focus on the achievement of all students regardless of race, class, ethnicity, or gender;
• Not use my position for personal or partisan gain;
• Model continuous learning in my role as a member of the governance team;
• Maintain a strategic plan for the district that clearly defines success and accountability for the board, the

staff, and our students;
• Focus on the policy work of the Board and monitor progress on the indicators of success in our strategic

plan, leaving the day to day operation of the district to the superintendent and staff;
• Base my decisions upon available facts, vote my convictions, avoid bias, and uphold and support the

decisions of the majority of the board once a decision is made;
• Work to build trust between and among board members and the superintendent by treating everyone

with dignity and respect, even in times of disagreement;
• Maintain the confidentiality of privileged information including that shared in executive sessions of the

board;
• Recognize that authority rests only with majority decisions of the board and will make no independent

commitments or take any independent actions that may compromise the board as a whole;
• Refer constituent complaints and concerns to the appropriate person within the district chain of

command; and
• Respect the leadership roles of the board chairman and superintendent.

I will maintain fidelity to these commitments and will be held accountable by my fellow board members should I
fail to live up to this oath. So help me, God.

This oath of office has been sworn to on this, the day of ,20.

School Board Member Witness
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Exhibit 8-2Fwd: Masks

From: michael cozzi <cozzi41@gmail.com>
To: Megan Heim <meganheim@pm.me>

Date: Sunday, September 19th, 2021 at 2:18 PM

Forwarded message
From: Gary Anderson <garya@wps.edu>
Date: Thu, Mar 25, 2021 at 1:44 PM
Subject: RE: Masks
To: cozzi41@gmaitcorn <cozzi41@9mail.pprn>
Cc: Jason Golden gasongf_fm_c_s,edu>

Mr. Cozzi,

Thank you for your email. Superintendent Golden forwarded your email on to me to respond to your
questions and comments in dealing with Masks and Quarantining. l have written my responses below in
blue print. Thanks again for writing.

Gary Anderson

Executive Director COVID Response

Williamson County Schools

1320 West Main Street

Franklin, TN 37064

615-472-4004

g_ervagwcs.edu

From: michael cozzi <cqzzi41@gmail.com>
Sent: Tuesday, March 23, 202112:04 PM
To: Jason Golden <jasong@wc5.e.du>
Subject: Masks

WARNING: THIS EMAIL DID NOT ORIGINATE FROM WCS - Do NOT mply, click links, or open
attachments unlent3 you trust the sender and know the content safe.

https://mail.protonmail.com/u/O/a11-mailfivzOY6gu3ZAGGOOT5ygnlOMTkm76HnnWwDXw7evRDUPjGTO7Jd9EaedzQUeeP8qiz-PAdn-5wp4cqXRGODrEA.=---/... 1/3
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Mr. Golden,

Please provide every parent with the peer reviewed, published scientific article that proves homemade masks

provide protection against any microscopic particle in order to justify mandated masks in school. I know there is
not one in existence. l also know that neighboring Maury county has made masks optional and that they have not

had any higher cases than WILCO. WCS does not have any scientific articles about masks proving that they
provide protection from microscopic particles. We are following the CDC, Tennessee Department of Health and
Williamson County Health Department's guidance on mask wearing, Mask are considered a part of COVID

protocols and are a mitigating piece of the whole strategy.

Here is some math. As of today, in the entire county, one has a 98+% chance of testing negative for a virus that

is over 99% survivable. Virtually making it impossible for a resident to not only catch covid, let alone die from
it. We agree that that the numbers look better than they did back in January and we look forward to an even

better result once more people are vaccinated. You can view the specific Williamson County statistics on our

website; www.wcs.edu under the tab for COVID-19. But, as of yesterday the county has experienced 26,277
positive COVID cases with 211 deaths. The present rate of people testing positive in Williamson county is 13%.

The rate since the virus started is 12.3%.

At the very least, masks should be optional. Please see the response above about masks.

If you are following CDC guidelines, how is it possible that our schools force healthy children to quarantine based

on 6 ft contact if the guideline is now 3 ft? The CDC considers the county to be classified as a "high
transmission" county and therefore quarantining is viewed at the 6 foot distance asyou can see from what is

Writtgil beloW,Ahe CDC...guidance has nothinato qa_with.119W115 44111:1, de.P.PrtIngnt 15 c.21.qe.r.031ning_quaranAjpes.
There are three laws on the books in Tennessee that give the health department the legal authority to quarantine,
not the school district. WCS does riot determine quarantines.

This is the official word from the health departrnent to clarify the new CDC/TDH goidejines for operating in
school settings in case there is any confusion or rnisunderstanding.

First, spacing students 3ft apart only applies in the classroom. Students and staff must all wear masks if they are

seated 3ft apart. In the cafeteria students are still to be spaced Gft apart, due to the inability to wear a mask. In
common areas, like hallways, lobbies and auditoriums, students and staff are to wear masks. Regarding classes
like band, chorus, weightlifting, etc. students are still to be 6ft apart and again mask wearing is highly
encouraged. It is also recommended that staff maintain a 6ft distance from each other and students, since many
studies have found that transmission between staff is more common than transrnission between students and

staff, and among students, in schools.

Next, the new guidelines do not change the contact tracing and notification_process. The WCHD contact tracing
team will continue to follow the standing quarantine/close contact guidelines and definitions. Again, close

contact is defined as being within 6 feet for a total of at least 15 minutes within 24 hours (either
consecutive or cumulative). However, this depends on the exposure level and setting. The final decision

htips://mail.protonmail.com/u/O/all-mailnvzOY6gu3ZJIGGOOT5ygnlOMIlm76FInnWwDWevRDUPjGTO7Jd9EaedzQUecP8qiz-PAdn-SwP4cqXRGODrEA=--/... 2/3
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on what constitutes close contact is made at the discretion ofpublic health. as generally within 6 ft for

15 minutes or more (at the discretion ofpublic health).

Lastly, the map on the MI-I w,ebsite is the correct map that is to be used when looking for information about

community transmission. I know yesterday there was some concern about which one is the proper to use for

decision making relating to school mitigation protocols.

Your office and the board need to be more transparent and provide science and data to back up your draconian

measures. Please provide this information immediately.

Michael

Michael Cozzi

Vice President/Owner

Lew Electric Fittings Company

630-667-8481

titIPWWww.lqwelectric.c9mhdtcheft-cootgrtoPi

Michael Cozzi
Vice President/Owner
Lew Electric Fittings Company
630-667-8481
http://www.lewelectric.comikitchen-countertop/

https://mail.protonrnail.com/u/O/all-mailibizOY6gu3ZAGGOOT5ygnlOMTkm76HnnWwDXw7evRDUPjGTO7Jd9EaedzQUecP8qiz-PAdn-5wp4cqXRGODrEA=/... 3/3
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Temporary mask requirements for elementary students/staff/visitors

From: Carol Birdsong <noreply@wcs.edu>
To: WILLIAMSON COUNTY SCHOOLS Recipients <recipients@wcs.parentlink.net>
Date: Wednesday, August llth, 2021 at 8:32 AM

Hello Williamson County Families and Staff,

The Williamson County Board of Education met in a special session last night and approved a temporary
mask requirement for students, staff and visitors at the elementary grade levels inside all buildings and on

buses beginning Thursday, August 12, 2021. The requirement will end on Tuesday, September 21 at 11:59

p.m.

Teachers who are distanced six feet or more may remove their masks.

Masks continue to be strongly recommended for middle and high school students.

For additional information on the district's Health and Wellness Guidelines and other information, visit the
Health and Wellness page of the district's website. The entire meeting can be viewed on the district's

YouTube page.

Thank you,

Carol Birdsong
Communications Director

You are receiving this email because of your relationship with WILLIAMSON COUNTY SCHOOLS. If you wish to stop receiving email
updates sent through the Blackboard service, please unsubscribe.
WILLIAMSON COUNTY SCHOOLS I 1320 West Main Street, Franklin, TN 370641615-472-5800

https://mail.protonmail.com/u/O/all-mail/NDQSp-ZuFtfG0j6jdkcbRiloPemlkZFAg-6cd3Ue7bnUvw2Bq_zEa4Ebc4CHirlik7drhRV2z9erf-Vs8XAQAGQ=-/GQ90jV... 1/1
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Temporary Mask Requirement for Middle and High

From: Carol Birdsong <noreply@wcs.edu>

To: WILLIAMSON COUNTY SCHOOLS Recipients <recipients@wcs.parentlink.net>
Date: Friday, August 27th1 2021 at 4:00 PM

Hello Williamson County Middle and High School Families and Staff,

The Williamson County Board of Education met in a special session last night and approved a temporary
mask requirement for students, staff and visitors at the middle and high school grade levels inside all

buildings and on buses. The requirement will begin on Tuesday, August 31 and will end on Tuesday,
September 21 at 11:59 p.m. The requirement is already in place at the elementary grade levels.

Teachers/staff who are distanced six feet or more may remove their masks while indoors. Teachers/staff may

also remove their masks during outside activities. Any essential volunteer working directly with a student is

expected to wear a mask.

As you may know, in Governor Lee's Executive Order 84, signed August 16, students may opt-out of any

mask requirement made by a school district. While there is an opt-out, WCS continues to strongly
recommend, encourage and advise masking for all students, staff and visitors while inside a WCS school,
WCS facility and the Central Office.

COVID-19 mitigation strategies continue to evolve and those can be found, along with other information

including the mask opt-o t form, on the district's website. The entire meeting can be viewed on WC-TV's

YPuluimclunet.

Your school principal will share information specific to your school.

Thank you,

Carol Birdsong

Executive Director of Communications

You are receiving this email because of your relationship with WILLIAMSON COUNTY SCHOOLS. If you wish to stop receiving email

updates sent through the Blackboard service, please unsubscribe.
WILLIAMSON COUNTY SCHOOLS I 1320 West Main Street, Franklin, TN 370641615-472-5800

https://mail.protonmail.com/u/O/VKQ5eLhLAUQU2FM6gx3eyf460xH4K3CpyB3ahrZUH-lsVp7fBtwBihRGBXmS44nhYXY46-e2A0qSdoUKEpLjA=-47KaOHoL... 1/1
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Back to school - masks

From: Megan Heim <meganheim@pm.rne>
To: Jennifer Aprea <jennifer.aprea@wcs.edu>
CC: jason.golden@wcs.edu <jason.golden@wcs.edu>
Date: Monday, August 2nd, 2021 at 6:37 PM

Jennifer,

In the event that the topic of masks comes up in the school board meeting tonight, and given the evolving
conversations on the topic, I wanted to reach out and state that we do not intend for our children to wear masks.
We have kids with medical and behavioral reasons not to wear masks, and I know from reading and studying that
mask wearing is detrimental to our kids both psychologically and physically. Jack is hard to understand
normally, and with a mask would be impossible due to his speech issues; plus he would refuse to wear a mask
and would have it horribly dirty and loaded with germs.

Due to the recent ruling by Judge Binkley in Case No. 2oCV-9753 against Williamson County School Board and
Franklin Special School District, and as stated on page 15, the school board never had lawful authority to
mandate face coverings.

Since the school has no legal authority to mandate masks, no one should be required to wear any face covering,
nor a lanyard, nor should anyone be treated any differently for their personal and/or family choice. Also, no

one may speak to my children about this subject without me or my husband being present.

We do not and will not co-parent with WCS.

Respectfully,

Megan Heim

Page 1,5 of 18 From Case No. 2oCV-9753

'The Court is not convinced, as a ?natter oflaw, that WCBOE acted within its statutory authority at the time itpromulgated its

face-covering requirements.

"Defendants' Motion to Dismiss orfor Summary Judgment is alternatively DENIED. The Court cannotfind, as a matter qflaw,
Defendants have acted within the authority given to them by the legislature when enactingface-covering requirements

https://mail.protonmail.corn/u/O/VKQ5eLhLAiJQtI2FM6gx3eyf460xH4ICXpyB3ahTZUH-lsVp7fBtwBihRGBXmS44nhYXY46-e2AINSdoUKEpLjA=./inPvqTdzl... 1/1
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E
Re: Back to school - masks

From: Jennifer Aprea ejennifer.aprea@wcs.edu>

To: Megan Heim <meganheim@pm.me>

CC: jasong@wcs.edu <jasong@wcs.edu>

Date: Monday, August 2nd, 2021 at 7:58 PM

Hi Megan,

Thank you for reaching out. I want to address a few things from your email that I can, and lll include Jason
Golden's correct email in this reply so he can see your concerns and possibly add any other information.

I absolutely agree that if your son has medical reasons not to wear a mask, those accommodations should
be made. Last year the process was simple and involved submitting a form to your principal and I'd guess
that won't change this year.

I won't be able to attend the policy meeting tonight, but the agenda is available on the WCS website and I
don't believe the topic of a mask policy is up for discussion. It is my understanding that if a school board in
TN wanted to create a mask policy, they could do so legally this school year by voting on it as a board

policy.

Kindly,
Jen Aprea
WCS Board, District 5

On Aug 2, 2021, at 7:37 PM, Megan <meganheim@pm.me> wrote:

WARNING: EXTERNAL EMAIL - THIS EMAIL DID NOT ORIGINATE FROM
WCS

Jennifer,

in the event that the topic of masks comes up in the school board meeting tonight, and given the evolving
conversations on the topic, I wanted to reach out and state that we do not intend for our children to wear

masks. We have kids with medical and behavioral reasons not to wear masks, and I know from reading and

studying that mask wearing is detrimental to our kids both psychologically and physically. Jack is hard to

understand normally, and with a mask would be impossible due to his speech issues; plus he would refuse to

wear a mask and would have it horribly dirty and loaded with germs.

Due to the recent ruling by Judge Binkley in Case No. 2OCV-9753 against Williamson County School Board
and Franklin Special School District, and as stated on page 15, the school board never had lawful authority to

mandate face coverings.

Since the school has no legal authority to mandate masks, no one should be required to wear any face

covering, nor a lanyard, nor should anyone be treated any differently for their personal and/or family
choice. Also, no one may speak to my children about this subject without me or my husband being present.

We do not and will not co-parent with WCS.

https://mail.protonmail.com/u/O/VKQ5cL11AiJQt12FM6gx3cyf460xli410CpyB3ahTZUH-IsVp7fBtwBihRGB)CmS44nhYXY46-e2A0q8doUKEpLjA=--/Lclf3r976... 1/2

Case 3:21-cv-00733 Document 1-6 Filed 09/22/21 Page 2 of 12 PagelD #: 45



9/18/21, 7:25 PM pro se I meganheim@pmme I ProtonMail

Respectfully,

Megan Heim

Page i.5 of 18 From Case No. 2oCV-9753

"The Court is not convinced, as a matter of law, that WCBOE acted within its statutory authority at the time itpromulgated its

face-covering requirements.

"Defendants'Motion to Dismiss orfor Summary Judgment is alternatively DENIED. The Court caimotfind, as a matter of
law, Defendants have acted within the authority given to them by the legislature when enactingface-covering requirements

https://mail.protonmail.com/u/O/VKQ5eLhLAiJQt12FM6gx3cyf460xH410CpyB3ahTZUH-IsVp7fBtwBihRGBXmS44nhYXY46-e2A0q8dOLIKEpLjA==/Lc1f31976... 2/2
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Date: August 9, 2021

Dear Mr. Golden, Dr. Haymon, Ms. Mafei, Ms.Hardage, and Board,

We are sending you this notice, on behalf of Jack and Mackenzie Heim — 7th grade and loth

grade, respectively — and all the children of Williamson County. Our research and findings raise
significant concerns, both medically and legally, of mask wearing and we are very concerned
about the potential removal of the current policy that allows each family the freedom of choice
relative to masks.

Covering a child's airways every day is not conducive to their health, considering breathing and
immune function are intimately related. Medical experts have been using the same physiological
understanding for decades that breathing fresh air is necessary for optimal lung health.

Health includes the mental, emotional, social, and behavioral pieces of the human experience.
Children rely heavily on connection and facial expression to thrive, which is why the
environment within the schools is so crucial. Given Jack's developmental and intellectual
disability, as well as sensory issues and behavioral challenges, masks make a tremendous impact
on his ability to communicate. Jack's articulation is always a work in progress, and a mask
would make it very challenging to understand him and will distract him. He has been afraid of

people in masks after years of medical challenges and many trips to healthcare facilities, and the

psychological impact would also be devastating.

Masks are ineffective and in many ways they harm.

It's a myth that masks prevent viruses from spreading. The overall evidence is clear: Standard
cloth and surgical masks offer next to no protection against virus-sized particles or small
aerosols.1The size of a virus particle is much too small to be stopped by a surgical mask, cloth or

bandana. A single virion of SARS-CoV-2 is about 60-140 nanometers or 0.1 microns.2 The pore
size in a surgical mask is 200-1000X that size. Consider that the CDC website states, "surgical
masks do not catch all harmful particles in smoke." And that the size of smoke particles in a

wildfire are —0.5 microns which is 5x the size of the SARS-CoV-2 virus! Wearing a mask to

prevent catching SARS-CoV-2, or similarly sized influenza, is like throwing sand at a chain-link
fence: it doesn't work. There has been one large randomized controlled trial that specifically
examined whether masks protect their wearers from the coronavirus. This study found mask
wearing "did not reduce, at conventional levels of statistical significance, the incidence of Sars-
Cov-2-infection."3

Consider also, that the existence of more particles does not mean more virus. Research shows
less virus does not mean less illness. Dr. Kevin Fennelly, a pulmonologist at the National Heart,
Lung and Blood institute debunked the view that larger droplets are responsible for viral
transmission. Fennelly wrote:

"current infection control policies are based on the premise that most respiratory
infections are transmitted by large respiratory droplets- i.e., larger than 5
[microns] — produced by coughing and sneezing, ...Unfortunately, that premise is

wrong."4

Fennelly referenced a 1953 paper on anthrax that showed a single bacterial spore of about one

micron was significantly more lethal than larger clumps ofspores.5Exposure to one virus

particle is theoretically enough to cause infection and subsequent disease. This is not an
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alarming thought - it simply means what it has always meant, that our immune system protects
us continually all our life.6

There have been hundreds of mask studies related to influenza transmission done over several
decades. It is a well-established fact that masks do not stop viruses. "Part of that evidence shows
that cloth facemasks actually increase influenza-linked illness."7Bacteria are 50x larger than
virus particles.8 As such, virus particles can enter through the mask pores, yet bacteria remain
trapped inside of the mask, resulting in the mask-wearer continually exposed to the bacteria.

Related to the 1918-1919 influenza pandemic, there was almost universal agreement among
experts, that deaths were virtually never caused by the influenza virus itselfbut resulted directly
from severe secondary pneumonia caused by well-known bacterial "pneumopathogene that
colonized the upper respiratory tract.9 Dr. Fauci and his National Institute of Health studied
pandemics and epidemics and concluded, "the vast majority of influenza deaths resulted from

secondary bacterial pneumonia."19

All parties mandating the use of facemasks are not only willfully ignoring established science but
are engaging in what amounts to a whole school clinical experimental trial. This conclusion is
reached by the fact that facemask use, and COVID-19 incidence, are being reported in scientific
opinion pieces promoted by the CDC and others." The fact is after reviewing ALL the
studies worldwide, the CDC found "no reduction in viral transmission with the use

of face masks.""2

Additionally, Children have been repeatedly shown not to be drivers of this contagion. It is well-
accepted that children have a statistically zero chance of dying from COVID. The CDC shows the
K-12 mortality rate from or with COVID is .00003.13 Any intervention, especially one that is

prophylactic, must cause fewer harms to the recipient than the infection. Since children have the
lowest death rate from COVID infection, the cost-benefit of requiring children to wear an

investigational face-covering with emerging safety issues is especially difficult to justify.
Anthony Fauci was very clear that asymptomatic transmission was not a threat. He stated, "in all
the history of respiratory-borne viruses of any type, asymptomatic transmission has never been
the driver of outbreaks. The driver of outbreaks is always a symptomatic person.4

Wearing respirators come(s) with a host of physiological and psychological burdens. These can

interfere with task performances and reduce work efficiency. These burdens can even be severe

enough to cause life-threatening conditions if not ameliorated.15 Fifteen years ago, National
Taiwan University Hospital concluded that the use ofN-95 masks in healthcare workers caused
them to experience hypoxemia, a low level of oxygen in the blood, and hypercapnia, an elevation
in the blood's carbon dioxide levels.16 Studies of simple surgical masks found significant
reductions in blood oxygen as well. In one study, researchers measured blood oxygenation
before and after surgeries in 53 surgeons. Researchers found the mask reduced the blood oxygen
levels significantly, and the longer the duration ofwearing the mask, the greater the drop in
blood oxygen levels.17

Moreover, people with cancer, will be at a further risk from hypoxia, as cancer cells grow best in
a bodily environment that is low in oxygen. Low oxygen also promotes systemic inflammation
which, in turn, promotes "the growth, invasion and spread of cancers." Repeated episodes of
low oxygen, known as intermittent hypoxia, also "causes atherosclerosie and hence increases
"all cardiovascular evente such as heart attacks, as well as adverse cerebral events like stroke.19
Furthermore, the mandatory mouth mask in schools is a major threat to a child's development.
It ignores the essential needs of a growing child. The well-being of children and young people is
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highly dependent on the emotional connection with others. Masks create a threatening and
unsafe environment, where emotional connection becomes difficult.20

Informed consent is reauired for investiaational medical therapies.

Regardless of the lack of safety and efficacy behind the decision to require a child to wear a

mask, it is illegal to mandate EUA approved investigational medical therapies without informed
consent. Mask use for viral transmission prevention is authorized for Emergency Use only.21
Emergency Use Authorization by the FDA, means "the products are investigational and
experimentar only.22 The statute granting the FDA the power to authorize a medical product of
emergency use requires that the person being administered the unapproved product be advised
of his or her right to refuse administration of the product.23 This statute further recognizes the
well-settled doctrine that medical experiments, or "clinical research," may not be performed on

human subjects without the express, informed consent of the individual receiving treatment.2-4

The right to avoid the imposition of human experimentation is fundamental, rooted in the

Nuremberg Code of 1947, has been ratified by the 1964 Declaration of Helsinki, and further
codified in the United States Code of Federal Regulations. In addition to the Unites States

regarding itself as bound by these provisions, these principles were adopted by the FDA in its

regulations requiring the informed consent of human subjects for medical research.25 The law is

very clear; It is unlawful to conduct medical research (even in the case of emergency), unless
steps are taken to secure informed consent of all participants.28

Tennessee law clearly prohibits schools from medical mandates. Due to the recent

ruling by Judge Binkley, the Williamson County judge who was assigned to rule in Case No.

2OCV-975 against Williamson Country School Board and Franklin Special School District, the
judge stated that she was not convinced that the WCBOE has the authority to mandate face
coverings. Combine this ruling with the July 27, 2021 letter from the Tennessee House of
Representatives to all TN school boards, SSDs and Directors referencing House Bill 013 and

stating that "the legislature has not granted any authority to local school boards or

superintendents to require face coverings or promulgate any rules related to healthcare or the
prevention of communicable diseases." Williamson County Schools do not have the authority to

mandate masks or other medical treatments.

Furthermore, by requiring children to wear a mask, you are promoting the idea that the mask
can prevent or treat a disease, which is an illegal deceptive practice. It is unlawful to advertise
that a product or service can prevent...disease unless you possess competent and reliable
scientific evidence... substantiating that the claims are true.27

The FDA EUA for surgical and/or cloth masks explicitly states, "the labeling must not state or

imply... that the [mask] is intended for antimicrobial or antiviral protection or related, or for use

such as infection prevention or reduction."28 As you can see from the image below, masks do not
claim to keep out viruses.
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Illegally mandating an investigational medical theranv generates liabili

There are no efficacy standards on child-sized masks and respirators under OSHA, but there are

proven microbial challenges as well as breathing difficulties that are created and exacerbated by
masking children.

Requiring children to wear a mask sets the stage for contracting any infection, including COVID.

19, and making the consequences of that infection much graver. In essence, a mask may very
well put children at an increased risk of infection, and if so, having a far worse outcome.29

The fact that mask wearing presents a severe risk of harm to the wearer should — standing alone
— not be required for children, particularly given that these children are not ill and have done
nothing wrong that would warrant an infringement of their constitutional rights and bodily
autonomy. Promoting use of a non-FDA approved, Emergency Use Authorized mask, is
unwarranted and illegal. This mandate is in direct conflict with Section 36obbb-3C(1)(A)(ii)(I-
III), which requires the wearer to be informed of the option to refuse the wearing ofsuch
"device." Misrepresenting the use of a mask as being intended for antimicrobial or antiviral
protection, and/or misrepresenting masks for use as infection prevention or reduction is a

deceptive practice under the FTC. It is clear, there is no waiver of liability under deceptive
practices, even under a state of emergency. As such, forcing children to wear masks, or similarly
forcing use any other non-FDA approved medical product without the child's (or the child's
parental) consent, is illegal and immoral.

This letter serves as official notice that Jack and Mackenzie Heim do not consent to

being forced to wear a mask. Jack and Mackenzie Heim's advocates will not fail to take the
maximum action permissible under the law against your organization, and against you
personally. Accordingly, we urge you to comply with Federal and State law and advise children
they have a right to refuse or wear a mask as a measure to prevent or reduce infection from
COWD-19. Any other course of action is contrary to the law.
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Please confirm no further pressure will be exerted upon Jack and Mackenzie Heim to follow this

illegal mask mandate, and that Jack and Mackenzie Heim will not face any retaliatory
disciplinaiy action.

Sincerely,

Megan and Dale Heim

1 https://www.jamanetwork.com/article.aspx?doi=10.1001/jamainternmed.2020.4221
2 Berenson, A (November 24, 2020). Unreported Truths about Covid-19 and Lockdowns: Part 3: Masks
3 https://www.acpjournals.org/doi/10.7326/M20-6817
4 https://www.thelanced.com/journals.lanres/article/P1TS2213-2600(20)30323-4/fulltext
5 https://www.thelanced.com/journals.lanres/article/PI1S2213-2600(20)30323-4/fulltext
6 https://www.sciencedaily.com/releases/2009/03/090313150254.htm
7 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4420971/
8 https://www.merriam-webster.comlwords-at-play/virus-vs-bacteria-difference
9 The pathology and bacteriology ofpneumonia following influenza. Chapter IV, Epidemic respiratory disease. The

pneumonias and other infections of the respiratory tract accompanying influenza and measles, 1921 St, LouisCV Mosby
(p. 107-281)
10 https://academic.oup.com/jid/article/198/7/962/2192118
11 https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/cloth-face-cover-guidance.html
12 Nonpharmaceutical Measures for Pandemic Influenza in Nonhealthcare Settings—Personal Protective and

Environmental Measures, Jingyi Xiaol, Eunice Y. C. Shiul, Huizhi Gao, Jessica Y. Wong, Min W. Fong, Sukhyun Ryu,
and Benjamin J. Cowling (Volume 26, Number 5, May of2020).
13 https://www.cdc.gov/coronavirus/2019-ncov/community/schoolschildcare/k-12-testing.html
14 https://www.youtube.com/watch?v=X1orS0094uY
15 Arthur Johnson, Journal ofBiological Engineering (2016).
16 The Physiological Impact ofN95 Masks on Medical Staff, National Taiwan University Hospital (June 2005).
17 Bader A et al. Preliminary report on surgical mask induced deoxygenation during major surgery. Neurocirugia
2008;19:12-126..
18 Aggarwal BB. Nucler factor-kappaB: The enemy within. Cancer Cell 2004;6:203-208, and Blaylock RL.

Immunoexcitatory mechanisms in glioma proliferation, invasion and occasional metastasis. Surg Neurol Inter 2013;4:15.
19 Savransky V et al. Chronic intermittent hypoxia induces atherosclerosis. Am J Resp Crit Care Med 2007;175:1290-
1297.
20 https://www.world-today-news.com/70-doctors-in-open-letter-to-ben-weyts-abolish-mandatory-mouth-mask-at-school-
belgium/
21 https://www.fda.gov/media/137121/download
22 https://ca.childrenshealthdefense.org/wp-content/uploads/CDE-Superintendent-Letter0from-Childrens-Health-Defense-
California-Chapter.pdf
23 21 U.S.C.§ S360bbb-3 (The FD&C Act)
24 21 U.S.C. § 360bbb-3(e)(1)(A) ("Section 360bbb-3")
25 C.F.R. § 50.20
26 http://www.invertedalchemy.com/2020/12/belief-is-not-medical-counter-measure.html, 21 C.F.R. § 50.23, 21 C.F.R.

§50.20 21 C.F.R. § 50.24
27 FTC Act, 15 U.S. Code § 41
28 https://www.fda.gov/media/137121/download
29 Russell Blaylock, id. (quoting Shehade H et al. Cutting edge: Hypoxia-lnducible Factor-1 negatively regulates Th1

function.1 lmmunol 2015;195:1372-1376. See also: Westendorf AM et al. Hypoxia enhances immunosuppression by
inhibiting CD4+ effector T cell function and promoting Treg activity. Cell Physiol Biochem 2017;41:1271-84. See further:

Sceneay1 et al. Hypoxia-driven immunosuppression contributes to the pre-metastatic niche. Oncoimmunology 2013;2:1
e22355.

Page 5 of 5

Case 3:21-cv-00733 Document 1-6 Filed 09/22/21 Page 8 of 12 PagelD #: 51



Dear Principal,

Our children, Mackenzie Heim (loth grade) and Jack Heim (7th grade,) will not be
wearing a mask in school due to personal reasons. As their parents and guardians, we

have decided that wearing a mask is not in the best interest of our children.

This issue of requiring masks in schools is being challenged across the country. At the
very least, there should be significant doubt as to the schoolsauthority to issue these
types of mandates.

Please note that in the opinion of many legal professionals and legislators, local school
boards of education are unlawfully requiring face coverings in our schools. You have a

choice as to whether or not you knowingly comply with something that is unlawful.

This letter serves as notice that should my child be discriminated against in any way for
not wearing a mask, you may personally face legal action for discrimination against my
child.

I thank you in advance for respecting the rights of our children and my rights as a parent
to make the appropriate decisions for my child's health and wellbeing.

Sincerely,

Megan and Dale Heim
Parents

Sunset Middle School
School

Dr Clarissa Haymon
Principal

Nolensville High School
School

Amy Maffei
Principal

Statement of Non-consent to Arbitrary Requirements for Face Coverings
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Exhibit

Dear Principal,

Our children, Mackenzie Heim (loth grade) and Jack Heim (7th grade,) will not be
wearing a mask in school due to personal reasons. As their parents and guardians, we

have decided that wearing a mask is not in the best interest ofour children.

This issue of requiring masks in schools is being challenged across the country. At the
very least, there should be significant doubt as to the schoolsauthority to issue these
types of mandates.

Please note that in the opinion of many legal professionals and legislators, local school
boards of education are unlawfully requiring face coverings in our schools. You have a

choice as to whether or not you knowingly comply with something that is unlawful.

This letter serves as notice that should my child be discriminated against in any way for
not wearing a mask, you may personally face legal action for discrimination against my
child.

I thank you in advance for respecting the rights of our children and my rights as a parent
to make the appropriate decisions for my child's health and wellbeing.

Sincerely,

Megan and Dale Heim
Parents

Sunset Middle School
School

Dr Clarissa Haymon
Principal

Nolensville High School
School

Amy Maffei
Principal

Statement of Non-consent to Arbitrary Requirements for Face Coverings
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9/18/21,7:26 PM pro se I meganheim@pm.me I ProtonMail

Mask concerns and Do Not Consent letter

From: Megan Heim <meganheim@pm.me>

To: jasong@wcs.edu <jasong@wcs.edu>
Clarissa Haymon <clarissa.haymon@wcs.edu>
Jennifer Aprea <jennifer.aprea@wcs.edu>
amy.maffei@wcs.edu <amy.maffei@wcs.edu>

CC: Abigail Hardage <abigail.hardage@wcs.edu>
Dale Heim <daleheim@pm.me>
Megan Heim <meganheim@pm.me>
angela.durham@wcs.edu <angela.durham@wcs.edu>
daniel.cash@wcs.edu <daniel.cash@wcs.edu>
eliot.mitchell@wcs.edu <eliot.mitchell@wcs.edu>
brad.fiscus@wcs.edu <brad.fiscus@wcs.edu>
jay.galbreath@wcs.edu <jay.galbreath@wcs.edu>
sheila.cleveland@wcs.edu <sheila.cleveland@wcs.edu>
candace.emerson@wcs.edu ecandace.emerson@wcs.edu>
rick.wimberly@wcs.edu <rick.wimberly@wcs.edu>
eric.welch@wcs.edu <eric.welch@wcs.edu>
kc.haugh@wcs.edu <kc.haugh@wcs.edu>
nancy.garrett@wcs.edu <nancy.garrett@wcs.edu>

Date: Monday, August 9th, 2021 at 11:37 AM

Dear Mr. Golden, Dr. Haymon, Ms. Mafei, and Board,

Every family has unique circumstances and risk factors relative to the pandemic, and the current optional mask policy has been

appreciated. We applaud you all for this approach, and urge you to continue to allow families to have that choice.

Given the special board meeting on Tuesday August loth and ongoing conversations on mask efficacy and potential mandates, we

are sending you this notice, on behalf of Jack and Mackenzie Heim — 7th grade and loth grade, respectively — and all the children of
Williamson County. Our research and findings raise significant concerns, both medically and legally, ofmask wearing and we are

very concerned about the potential removal of the current policy that allows each family the freedom of choice relative to masks.

Covering a child's airways every day is not conducive to their health, considering breathing and immune function are intimately
related. Medical experts have been using the same physiological understanding for decades that breathing fresh air is necessary for
optimal lung health.

Health includes the mental, emotional, social, and behavioral pieces of the human experience. Children rely heavily on connection
and facial expression to thrive, which is why the environment within the schools is so crucial. Given Jack's developmental delays
and intellectual disability, as well as sensory issues and behavioral challenges, masks make a tremendous impact on his ability to

communicate and succeed in school. Jack's articulation is always a work in progress, and a mask wouldmake it very challenging to

understand him. He has been afraid of people in masks for some time after years of medical challenges and many trips to healthcare
facilities, and the psychological impact would also be devastating.

Please see the attached letter with additional information, including:
Citations illustrating that mask mandates in schools violate federal law & parental rights given they are issued under EUA.

• Tennessee statutes demonstrating the WCS Board's lack of authority to mandate masks.
1° Data that raises serious concern of the health and safety of long term mask use.

https://mail .pmtonmail.com/u/O/VKQ5cLhLMJQt12FM6gx3cyf460xH4TapyB3ahTZUH-IsVp7f13twBihRGBX,mS44nhYXY46-e2A0qSdoUKEpLjA==/vkZNYlcIn„, 1/2
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9/18/21, 7:26 PM pro se I meganheim@pm.me I ProtonMail

The attached letter serves as official notice that Jack and Mackenzie Heim do not consent to being forced to wear a mask.

Jack and Mackenzie Heim's advocates will not fail to take the maximum action permissible under the law against your organization,
and against you personally. Accordingly, I urge you to comply with Federal and State law and advise children they have a right to

refuse or wear a mask as a measure to prevent or reduce infection from COVID-19. Any other course of action is contrary to the law.

Regardless ofpolicy changes, and should WCS mandate masks, our children will not be required to wear any face covering, nor a

lanyard, and will not be treated any differently than any other children. You may not speak to our children about this

subject without one ofus being present.

Please confirm no further pressure will be exerted upon Jack and Mackenzie Heim to follow this illegal mask mandate, and that

Jack and Mackenzie Heim will not face any retaliatory disciplinary action.

Sincerely,

Megan and Dale Heim

615-854-1506

628.01 KB 1

• Heim Mask letter Aug 2021.pdf (628.01 KB)

https://maii.protonmail.com/u/O/VKQ5cLhLALTQt12FM6gx3cyf460zH4KXpyB3ahTZUH-lsVp7fBtwBihRGBXmS44nhYXY46-e2A0q8doUICEpLjAr----/vkZNYlcIn... 2/2
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9/20/21, 2:37 PM (4026) All mail I meganheim@pm.me I ProtonMail F

Jack Heim - absence

From: Megan Heim <meganheim@pm.me>
To: Kathy Anderson <kathya@wcs.edu>

Beth Stubblefield <bethsl@wcs.edu>

Date: Wednesday, August 18th, 2021 at 10:08 AM

H i„
Jack is not feeling well today, with a slight stuffy nose. Out of an abundance of caution, we are keeping him
home.

Thank you
Megan Heim

https://mail.protonmail.com/u/O/all-mail/E06eBYy5flZ1Kp8nnLIQu68xYlAWwLH1QBOZNqOu9b1mAwsXVTeRP3FLEMt_tY-M74oVOWLR4VbYzetk4tGUEw=--/... 1/1
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Williamson County Schools -:xtiibit
Illness Guidelines

Students sent to the school nurse with symptoms of illness, will be asked to put on a mask and assessedfor
communicable diseases and may be excluded according to policy 6.403, until written documentation is provided

from a healthcare provider or the health department that they are safe to return.

Symptom/ Illness Should NOT attend school or work: May attend school or work:
COVID-19 **With a positive test for COVID-19 the • With written documentation from a medical

individual shall remain out of school for a provider or local health department with return to
minimum 10 days from symptom onset. school information OR
With Symptoms: • With a COVID-19 Negative Test after onset of
• New cough and/or difficulty breathing symptoms AND no fever and improvement of
• Loss of taste or smell symptoms for 24 hours OR
• Fever (>100°F) • Without documentation, your child will need to
• Chills remain out of school for 10 days from symptom
• Congestion/runny nose and/or sore throat onset (CDC COVID-19 guidelines)
• Nausea/vomiting and/or diarrhea
• Headache, muscle/body aches and/or Home COVID-19 test kits that are FDA approved are

fatigue acceptable. (provide photo of resultfor attendance)
COVID-19 • Official Health Department quarantines will • Non-household: Those who self-identify as a close
Exposure be excluded from school for dates specified contact are recommended to remain out of school

by public health. for a minimum of 10 days, monitor for symptoms,
A close contact is + Release date alternatives are acceptable and wear a mask when returning to school through
defined as but must be determined by a health care day 14 at a minimum
exposure (within provider or public health. Documentation • Household: Those living in the same household with
6ft) to someone should include negative test result (day 5) the positive case are considered close contacts
with confirmed and date of return (day 8). according to CDC guidelines and may need to stay
COVID-19 for • If close contact is asymptomatic and fully home longer with ongoing exposure. We
cumulative 15 vaccinated (2 weeks post last dose of recommend a minimum 10 days if you are able to
minutes over a vaccine series) they do not need to isolate the positive case from the other family
24-hour period quarantine and can come to school. members (10-24 days).

•

Diarrhea or • Diarrhea/vomiting occurs within 24 hours of • If free from diarrhea/vomiting for 24 hours
Vomiting school start time • When able to tolerate regular food

• If no fever for 24 hours
Pediculosis • Live lice are present • With proof of treatment OR
(Head Lice) • With physician or the school nurse confirming lice-

free
Rash or • Rash or signs of skin infection that is • When rash-free or written release from doctor
Skin Infection undiagnosed by a medical doctor • After 24 hours on treatment with

• Fever (> 100°F) antibiotics/antifungals the rash should be covered.
• Cough • If no fever for 24 hours

Chickenpox • Itchy pink/red rash with small fluid-filled • When all lesions are crusted over and dry with no

(Varicella) blisters new lesions, usually 5-7 days
• Fever (> 100°F) • If no fever for 24 hours

Rev. 8-16-2021
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Williamson County Schools
Illness Guidelines

Students sent to the school nurse with symptoms of illness, will be asked to put on a mask and assessed for
communicable diseases and may be excluded according to policy 6.403, until written documentation is provided

from a healthcare provider or the health department that they are safe to return.

Symptom/ Illness Should NOT attend school or work: May attend school or work:

COVID-19 **With a positive test for COVID-19 the • With written documentation from a medical
individual shall remain out of school for a provider or local health department with return to

minimum 10 days from symptom onset. school information OR
With Symptoms: • With a COVID-19 Negative Test after onset of
• New cough and/or difficulty breathing symptoms AND no fever and improvement of

• Loss of taste or smell symptoms for 24 hours OR

• Fever (>100°F) • Without documentation, your child will need to

• Chills remain out of school for 10 days from symptom
• Congestion/runny nose and/or sore throat onset (CDC COVID-19 guidelines)
• Nausea/vomiting and/or diarrhea
• Headache, muscle/body aches and/or Home COV1D-19 test kits that are FDA approved are

fatigue acceptable. (provide photo of resultfor attendance)
COVID-19 • Official Health Department quarantines will • Non-household: Those who self-identify as a close

Exposure be excluded from school for dates specified contact are recommended to remain out of school

by public health. for a minimum of 10 days, monitor for symptoms,
A close contact is + Release date alternatives are acceptable and wear a mask when returning to school through
defined as but must be determined by a health care day 14 at a minimum

exposure (within provider or public health. Documentation • Household: Those living in the same household with

6ft) to someone should include negative test result (day 5) the positive case are considered close contacts
with confirmed and date of return (day 8). according to CDC guidelines and may need to stay
COVID-19 for • If close contact is asymptomatic and fully home longer with ongoing exposure. We
cumulative 15 vaccinated (2 weeks post last dose of recommend a minimum 10 days if you are able to

minutes over a vaccine series) they do not need to isolate the positive case from the other family
24-hour period quarantine and can come to school. members (10-24 days).

Diarrhea or • Diarrhea/vomiting occurs within 24 hours of • If free from diarrhea/vomiting for 24 hours

Vomiting school start time • When able to tolerate regular food
• If no fever for 24 hours

Pediculosis • Live lice are present • With proof of treatment OR

(Head Lice) • With physician or the school nurse confirming lice-
free

Rash or • Rash or signs of skin infection that is • When rash-free or written release from doctor

Skin Infection undiagnosed by a medical doctor • After 24 hours on treatment with
• Fever (> 100°F) antibiotics/antifungals the rash should be covered.
• Cough • If no fever for 24 hours

Chickenpox • Itchy pink/red rash with small fluid-filled • When all lesions are crusted over and dry with no

(Varicella) blisters new lesions, usually 5-7 days
• Fever (> 100°F) • If no fever for 24 hours

Rev. 8-16-2021
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Read: Mask concerns and Do Not
Consent letter Exhibit H

Eric welch
>

On Aug 9 Details

multipart/alternative

_.,002_757199d6fd4d4e8ab95ed898de50b63
ewcsedu_
Content-Type: text/plain; charset="us-ascii"
Content-Transfer-Encoding: quoted-printable

Your message

To: Eric Welch
Subject: Mask concerns and Do Not Consent
letter
Sent: Monday, August 9, 2021 11:37:15 AM

(UTC-06:00) Central Time (US & =

Canada)

was read on Monday, August 9, 2021 1:15:00
PM (UTC-06:00) Central Time (US=
& Canada),
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Read: Mask concerns and Do Not
Consent letter

Eric Welch
eric >

(6, e9a

On Aug 9 Dets

multipart/alternative

_002_757199d6fd4d4e8ab95ed898de50b63
ewcsedu_
Content-Type: text/plain; charset="us-ascii"
Content-Transfer-Encoding: quoted-printable

Your message

To: Eric Welch

Subject: Mask concerns and Do Not Consent
letter
Sent: Monday, August 9, 202111:37:15 ANA

(UTC-06:00) Central Time (US & =

Canada)

was read on Monday, August 9, 20211:15:00
PM (UTC-06:00) Central Time (US=
& Canada).
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Read: Mask concerns and Do Not
Consent le,tter

r'ronT: Brad Fiscus
brad fiscus@wcs,ed >

On Aug 10 Details

multipart/alternative

_002_a8bc65bdf9564c928248f35c125f9bbf
wcsedu_
Content-Type: text/plain; charset="us-ascii"
Content-Transfer-Encoding: quoted-printable

Your message

To: Brad Fiscus
Subject: Mask concerns and Do Not Consent
letter
Sent: Monday, August 9, 202110:37:15 AM

(UTC-06:00) Central America

was read on Tuesday, August 10, 2021
10:53:33 PM (UTC-06:00) Central Ameri=
ca.
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A_Read: Mask opt out and Air Quallitv
Investigation
From: Clarissa Haymon

css h6ymon@wrs.edu >

a

On Aug 27 Details

multipart/alternative

OO2BNOPR1OMB533685FECA88F9i
4BBE1C89BNOPR1OMB5336narnp_
Content-Type: text/plain; charset="us-ascii"
Content-Transfer-Encoding: quoted-printable

Your message

To: Clarissa Hayrnon
Subject: Mask opt out and Air Quallity
Investigation
Sent: Friday, August 27, 2021 5:25:17 PM

(UTC-06:00) Central Time (US & =

Canada)

was read on Friday, August 27, 2021 5:32:02
PM (UTC-06:00) Central Time (U=
S & Canada),
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Read: Mask opt out and Air Quallity
investigation

Jennifer Aprea
jennifei,ap.-T,a(svve3,,-;,,do >

On Aug 2'7 Details

multipart/alternative

_002_d4fb5e88b29344bdb5c6145201071d2d
wcsedu_
Content-Type: text/plain; charset="us-ascii"
Content-Transfer-Encoding: quoted-printable

Your message

To. Jennifer Aprea
Subject: Mask opt out and Air Quallity
Investigation
Sent: Friday, August 27, 2021 5:25:17 PM

(UTC-06:00) Central Tirne (US & =

Canada)

was read on Friday, August 27, 2021 5:29:43
PM (UTC-06:00) Central Time (U=
S & Canada).
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RE: Mask opt out and Air Quallity
Investigation
i-rom_ Amy Maffei

amy, rn a f C S d U >

On Aug 29 Details

Thank you, I'm confirming receipt of the mask

opt-out statement.

I appreciate you copying the appropriate
people at central office on the air quahty note.

Let me know if you have questions at any time.

Have a good day.

Amy Maffei

Principal

Nolensville High School
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email confirmation.
Clarissa Flayrnon.
dariss8.

On Sep Details

I Attachments,

Good morning,

Thank you for the email. l am confirming
receipt of the mask opt-out. Thank you for

including the appropriate people at central
office on the air quality note. Please let me

know if you have any additional

questions/concerns. Thank you! Have a great
day!

Dr. Clarissa Haymon, Principal

Sunset Middle School

200 Sunset Trail

Brentwood, TN 37027
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9/18/21,7:34 PM pro se I meganheim@pm.me I ProtonMail
„

Mask opt out and Air Quallity Investigation

From: Megan Heim <meganheim@pm.me>

To: Clarissa Haymon <clarissa.haymon@wcs.edu>
amy.maffei@wcs.edu <amy.maffei@wcs.edu>
Jennifer Aprea <jennifer.aprea@wcs.edu>
jasong@wcs.edu <jasong@wcs.edu>

CC: Dale Heim <daleheim@pm.me>
Megan Heim <meganheim@pm.me>

Date: Friday, August 27th, 2021 at 5:25 PM

Dear Principals and Board,

Following the special board session last night, it seems that Williamson County Schools are deterrnined to
demonstrate dominion over civil liberties. The board should be ashamed of the lack of transparency in the live
stream being unavailable or unwatchable most of the session, as well as the performance that ensured that the

key issue of masks could be sneaked in at the llth hour,

That being said, the purpose of this message is twofold: first, to reiterate that our children will not comply with
the mask mandate, nor will we request an exemption; and second, to urge the district to address whether or not
the air quality in school is safe.

Our children, Mackenzie Heim (10th grade) and Jack Heim (7th grade,) will not be wearing a mask in school due
to personal reasons. As their parents, we have decided that wearing a mask is not in the best interest of our

children. Attached is a letter to this effect that can go in their files. This email serves as notice that, should our

children be discriminated against in any way for not wearing a mask, you may personally face legal action for
discrimination against our children.

Regarding the issue of air quality, please see the attached letter.

Thank you in advance for respecting the rights of our children and our rights as parents to make the appropriate
decisions for our children's health and well-being, and we urge you to act on our request for investigation and

proposal of intervention.

Sincerely,
Megan and Dale Heim

74.03 KB 2

la Mask letter - Air Quality.pdf (36.18 KB) i$4'. Mask letter to Principals - Heim - (3786 KB)

https://mail.protonmail.com/u/ONKQ5eLhLALTQt12FM6gx3eyf460xH4KXpyB3ahTZUH-lsVp7f8twBihRGBXmS44nhYKY46-e2A0q8doUKEpLjA=--/NU4COBJ... 1/1
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Exhibit I

20September 2021 Board Meeting

Motion to extend mask mandate through Jan 9:

Motion to remove religious exemption from mask mandate:

YES: NO: ON MN: 0 ABSENT:

Angela burham
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•

YES. NO; ABSTAIN: 0 ABSENT:r,,Angela Durham No
Dan-CashNO,..
Elibt-Mitchell
Brad FiscusYES;JenniferAprea. vEs

Jay cialbreath
Sheila Cleveland NO

Candy Emerson YES
—,

YES..rlY.
rrimYEŠin..511

KC Haughgt;,
Nancy Garrett

•

YgS

PAkvg-'
NC)

1401(1-':Vi'TP1'.:''-'1'4';''' YES

YES

'•". NC)

NO

(40

-404(
14,41,

,yEs

Eliot MitChell
•Brad Fiscus
Jennifer Aprea

•Jay Galbreath •

• Sheila Cleveland
Candy Emerson
Rick Wimberly
Eric Welch
KC Haugh
Nancy Garrett



Exhih4

AFFIDAVIT OF STEPHEN E. PETTY, P.E., C.I.H., C.S.P.

Before rne, the undersigned authority, on this day personally appeared STEPHEN E.
PETTY C`Affiann who, being by me first duly sworn, deposes and says:

herein.
I arn an adult in sound mind and body and have personal knowledge of the fact averred

2. Since April 14, 1996, I have owned and operated EES Group, Inc., a consultancy
corporation specializing in health and safety and forensics.

3. I hold relevant industry certifications including board certifications as a C.I.I1 (Certified
Industrial Hygienist), a C.S.P. (Certified Safety Professional), and a P.E. (Professional Engineer) in
six states (Florida, Kentucky, Ohio, Pennsylvania, Texas, and West Virginia). My curriculum is
attached hereto as 'Exhibit i.

4. I have served as an expert in personal protective equipment and related disciplines in
approximately 400 legal cases. I am certified in and have provided testimony as an expert in these
areas. My list of representative cases is attached hereto as Exhibit ii.

5. For example, I am currently serving as an expert in the Monsanto Roundup and 3M PFAS
litigation. Recently I testified in four trials for the DuPont C8 litigation.

6. I taught Environmental and Earth Sciences as an adjunct professor at Franklin University.
7. I hold nine U.S. patents relating to heating, ventilation and air conditioning (HVAC)

systerns.

8. I am a current member in good standing of the following relevant associations: American
Industrial Hygiene Association (AIHA), American Board of Industrial Hygiene (ABIH),
American Conference of Governmental Industrial Hygienists (ACGIH), American Institute of
Chemical Engineers (AIChE), American Society ofHeating, Refrigeration, and Air Conditioning
Engineers (ASHRAE); Member ASHRAE 40 Std. and TC 2.3, and Sigma Xi.

9. I am an expert in the field of Industrial Hygiene, which is the science and art devoted to
the anticipation, recognition, evaluation, and control of those environmental factors or stressors
-- including viruses — arising in or from the workplace, which may cause sickness, impaired
health and well-being, or significant discomfort among workers or among the citizens of the
community.

10. Industrial Hygiene is fundamentally concerned with the proper methods of mitigating
airborne/dermal hazards and pathogens, as well as with the design and use ofengineering controls,
administrative controls, and personal protective equipinent, among other things.
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Affidavit of Stephen E. Petty, P.E., C.S.P.

11. Medical doctors, virologists, immunologists, and many public health professionals are not
qualified experts in these areas by virtue of those aforementioned credentials.

12. On May 7, 2021, the Centers for Disease Control (CDC) updated its guidance, providing
that the primary mechanism for transrnission of Covid-19 is through airborne aerosols, and not,
as previously stated, by touching contaminated surfaces or through large respiratory droplets, as
also stated during previous periods of the pandemic.

13. Airborne viral aerosols can consist of a single viral particle or multiple viral particles
clumped together, and usually snuffler than 5 p. (microns) in size. By comparison, droplets arc
>5 u. to >10 in size.

14. The area of a micron by a micron is approximately 1/4,000th of the area of the cross-
section of a human hair and I /88th the diameter of a hurnan hair. Covid panicles are I /10 of a
micron or —1/40,000th of the area of a cross section of a human hair and —I/880th the diameter
of a human hair.

15. A recent University of Florida study capturing air samples within an enclosed automobile
cabin occupied by a Covid-positive individual showed that the only culturable Covid-19 virus
samples obtained were between 0.25µ to 0.5µ in size. Particles smaller than 5µ are considered
very small and/or very fine or aerosols.

16. Very small particles do not fall by gravity in the same rate that larger particles do and can

stay suspended in still air for a long time, even days to weeks.

17. Because they stay suspended in concentration in indoor air, very small particles can

potentially accumulate and become more concentrated over time indoors ifthe ventilation is poor.

18. Very small airborne aerosols pose a particularly great risk of exposure and infection
because, since they are so srnall, they easily reach deep into the lung. This explains in part why
Covid- I 9 is so easily spread, and why so little Covid-19 is required for infection.

19. Exposure to airborne aerosols is a function of two primary parameters: concentration and
time. Less is better regarding both parameters.

20. For many reasons, personal protective equipment (PPE) is the least desirable way to

protect people from very small airborne aerosols. Moreover, masks are not PPE since they cannot
be sealed and do not meet the provisions of the Occupational Safety and Health Administration
(OSHA) Respiratory Protection Standard (RPS), namely 29 CFR 1910.134.

21. Regarding PPE, facial coverings do not effectively protect individuals from exposure to

very small airborne aerosols. A device referred to as a respirator is required to provide such
protection.

2
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Affidavit of Stephen E. Petty, P.E., C.1. H., C.S.P.

22. The AIHA, in their September 9, 2020 Guidance Document for COVID-19 (Exhibit iii)
noted that the acceptable relative risk reduction methods rnust be >90%; masks were shown to
be only 10% and 5% (see Exhibit iii - Figure 2) and far below the required 90% level.

23. Similarly, Shah et al, 2021 (Exhibit iv), ming ideally sealed masks and particles I micron
in size, reported efficiencies for the more commonly used cloth masks and surgical masks of 10%
and 12% respectively. No mask can be perfectly sealed, thus "real worle etTectiveness would
be even lower.

24.1ndustrial hygienists refer to a "Hierarchy ofControls" that are typically implemented to
minimize exposures, including exposures to very small airborne aerosols like Covid- I 9.

25. Regarding practical or "engineerine controls, industrial hygienists focus on practices that
dilute, destroy, or contain airborne hazards (or hazards in general).

26. PPE — especially facial coverings — do not dilute, destroy, or contain airborne hazards.
Therefore, facial coverings are not contained in the Industrial Hygiene (IH) Hierarchy of
Controls. Even respirators (part of the PPE Category and not masks) are in the last priority on
the Hierarchy ofControls.

27. Facial coverings are not cotnparable to respirators. Leakage occurs around the edges of
ordinary facial coverings. Thus, ordinary facial coverings do not provide a reliable level of
protection against inhalation of very small airborne particles and are not considered respiratory
protection.

28. For example, during the seasonal forest fires in the summer of 2020, the CDC issued
public guidance warning that facial coverings provide no protection against smoke inhalation.
That is because facial coverings do not provide a reliable level of protection against the small
particles of ash contained in smoke. Ash particles are substantially larger than Covid-19
aerosolized particles.

29.1 have reviewed the Mayfield City School District (MCSD) "Protective Facial Covering
Policy During Pandemic/Endemic Events" as set forth in the Policy Manual of the MCSD Board
ofEducation.

30. Ordinary facial coverings like the ones required by the MCSD facial covering policy do
not meet any of the several key OSHA Respiratory Protection Standards for respirators.

31. Because ofthe gaps around the edges of facial coverings required by MCSD's policy, they
do not filter out Covid-19 aerosols. The policy stating masks will be worn without gaps defies
known science that masks worn today cannot be sealed and always have gaps.

32. The effectiveness of a cloth facial covering falls to zero when there is a 3% or more open
area in the edges around the sides of the facial covering.

33. Most over-the-counter disposable facial coverings have edge gaps of 10% or more. When
adult-sized facial coverings are used by children, edge gaps will usually greatly exceed 10%.
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Affidavit of Stephen E. Petty, P.E., C.S.P.

32. Even short breaks (e.g. to eat) expose individuals to Covicl-19 aerosols in indoor spaces.

33. Ordinary cloth facial coverings like the ones required by the MCSD mask requirement do
not provide any filtering benefit relative to particles smaller than 5u ifnot sealed.

34. Substantial mitigation of Covid-19 particles could be immediately achieved by:

a. opening windows and using fans to draw outdoor air into indoor spaces (diluting
the concentration of aerosols),

b. setting fresh air darnpers to maximum opening on HVAC systems,

c. overriding HVAC energy controls,

d. increasing the number of times indoor air is recycled,

e. installing needlepoint ionization technology to HVAC intake fans, and

f. installing inexpensive ultraviolet germicide devices into HVAC systems.

35. All of the above-referenced techniques are more effective and meet standard industrial
hygiene hierarchy of controls (practices) for controlling exposures in place for nearly 100
years. The use ofcloth facial coverings do not fit within these basic hierarchy ofcontrols since
masks are not PPE and cannot be sealed. There are no OSHA standards for facial coverings
(masks) as respiratory protection.

36. Extended use of respiratory PPE is not indicated without medical supervision.
•, 37. As explained in an article titled "Is a Mask That Covers the Mouth and Nose Freefrorn,:Undesirable Side Effects in Everyday Use and Free ofPotential Hazardsr that waspublished.on April 20, 2021, in the International Journal ofEnvironmental Research and PublicHealth,,and that is attached to this Affidavit as Exhibit v, the following negative effects from wearing

masks was reported in the literature:

4
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Affidavit of Stephen E. Petty, P.E., C.1.1-10, C.S.P.
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Figure 5. Diseases/predispositions with significant risks, according to the literature found, when
using masks. indications for weighing up medical mask exemption certificates.

Exarnple staternents made in the paper include the following: "The overall possible resulting
measurable drop in oxygen saturation (02) of the blood on the one hand and the increase in
carbon dioxide (CO2) on the other contribute to an increased noradrenergic stress response,
with heart rate increase and respiratory rate increase, in some cases also to a significant blood
pressure increase." Exhibit v, p. 25. In fact, "Neither higher level institutions such as the
WHO or the European Centre for Disease Prevention and Control (ECDC) nor national ones,
such as the Centers for Disease Control and Prevention, GA, USA (CDC) or the German RKI,
substantiate with sound scientific data a positive effect of masks in the public (in terms of a

reduced rate of spread of COVID-19 in the population)." Exhibit v, p. 24, for these reasons,
students who are required to wear masks pursuant to a mandate suffer immediate and
irreparable injury, loss, or darnage.

38. In sunimary:

a. PPE is the least desirable way to protect people tiom very small airborne
aerosols.

b. Facial coverings as required by the MCSD policy are not recognized as PPE since
they cannot be sealed and are not covered by the OSHA RPS.

c. If PPE were to be used for protection, respirators, not facial coverings as

required by the MCSD policy are needed to provide any effective protection
from very small airborne aerosols.

d. Very small aerosol particles are more likely to be a greater cause of disease than
respiratory droplets because they can evade PPE and reach deep into the lungs,
whereas respiratory droplets have to work against gravity in order to travel up a

person's nose into the sinus.

5
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Affidavit of Stephen E. Petty, P.E., C.I.H., C.S.P.

e. Much better alternatives to controlling exposure are available (i.e., engineering
controls of dilution — ventilation with increased fresh air and destruction), and
should be used to minimize exposures as opposed to masks.

f. Individuals who are required to wear masks pursuant to a mandate suffer
immediate and irreparable injury, loss, and darnage due to the overall possible
resulting measurable drop in oxygen saturation of the blood on one hand and the
increase in carbon dioxide on the other, which contributes to an increased
noradrenergic stress response, with heart rate increase and respiratory rate
increase and, in some cases, a significant blood pressure increase.

AleAL./
Steph n Petty, P.E„ C.L, C.S.P.

STATE OF OHIO

COUNTY OF FRANKLIN

Swo

yi ,to and subscribed before me this I' day of September, 2021,by,( ) who is personally known to ine or ( ) who produced
VL, alt 1 \I Q.,y, t/,itiArY4.. as identification.

.1141w
LA,. v

„,
WI/ 'A LORI A JONES

OTARY PUIJLIC, State of tAt (Th _ c.% Notary Public
— P„ State of Ohlo

COMMission NO. My Comm. Expires
q91111'Yo February 3, 2026My commission expires: 2- 2.02(.0
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EXHIBIT
Mr. Stephen E. Petty, P.E., C.I.H., C.S.P.

President

Company

EES Group, Inc.
(d/b/a - Engineering & Expert Services, Inc.)
1701 E. Atlantic Blvd., Suite 5
Pompano Beach, FL 33060

Education

B.S., Chemical Engineering, University of Washington
M.S., Chemical Engineering, University of Washington
M.B.A., University of Dayton

Experience

General

Mr. Petty is President of EES Group, Inc. (Engineering & Expert Services, Inc.). He
started EES Group, Inc. in 1996, ultimately having offices in Ohio (Columbus and
Cleveland) and in Florida (Pompano Beach). In 2015, he sold the Ohio portion of EES
Group, Inc. while retaining Florida operations. Prior to starting EES Group, Inc. in 1996,
Mr. Petty was the Manager of Residential and Commercial Technology at Columbia
Energy and a Senior Research Engineer at Battelle. He has 37 years of forensic
engineering, environmental health and safety, and energy experience. Since 2002, he
has completed or supervised over 7,000 engineering forensic and health and safety
projects for nearly 100 clients. This culminated in the writing of a Forensic Engineering
textbook targeted at assessing claims for the insurance industry (Forensic Engineering:
Damage Assessments for Residential and Commercial Structures, January 3, 2013,
CRC Press publication; 2nd Edition to issue in 2022).
Mr. Petty's health and safety experience has focused on projects for the legal
community (expert witness), the insurance industry, institutions, and the private sector.
His expertise covers the area of Professional Engineering (PE's in six states), Industrial
Hygiene (registered Certified Industrial Hygienist - CIH) and safety (registered Certified
Safety Professional - CSP). As a CIH, he investigates the causes/solutions of an
individual's sickness, impaired health, and discomfort at work and in the home. As a

CSP, he investigates situations primarily arising out of possible Occupational Safety and
Health Administration (OSHA) violations associated with workplace injuries. In other
cases, this extends to customers injured at facilities where they are working or

shopping. Finally, he is a certified Asbestos Evaluation Specialist in Ohio.
Mr. Petty has been involved in —400 expert witness cases to date, with a primary focus
on exposure to organic chemicals, inorganic chemicals, pesticides, PFOA, PFAS, mold,
bacteria (Legionella), heat and bio-toxins; OSHA workplace compliance (chemical
exposures, amputations, and slips, trips and falls, and building envelope systems). He
has also supported/testified on building envelope, water cause and origin, structural,
and roof damage claims. His company assembled a nine-member team of experts that
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Mr. Stephen E. Petty, P.E., C.I.H., C.S.P

won the expert witness contract for the Ohio School Facilities Commission (OSFC) from
2004-2008.

Mr. Petty has extensive expertise on heating, ventilation and air conditioning (HVAC)
systems and holds nine (9) U.S. patents primarily related to HVAC systems.
His safety and environmental experience also includes completion of many complex
projects in Risk Assessment (BUSTR, EPA and VAP), Industrial Hygiene, Process

Safety Management (PSM), Risk Management Plans (Health and Safety Audits),
Environmental Assessments (EA) and Environmental Impact Statements (EIS), and air
and water permits (PTI, PTO, NPDES, etc.) for numerous clients across the United
States.

Finally, he has served in a leadership role in technology evaluations, business plans,
and product development activities for dozens of products and ventures. He has been
the invited dinner/lunch speaker to ASHRAE/AIHA and legal association functions.

Health and Safety Experience

Mr. Petty has been utilized as an expert witness in —400 cases primarily related
to human exposure(s) and safety (OSHA). In the exposure area, he has worked/
testified on cases of exposure to acid gases, benzene, isocyanates,
formaldehyde, gasoline, paint products, other organic chemicals, PFOA/PFAS

silica, pesticides, Legionella and other bacteria and molds. In the safety area, he
has worked/testified in worker exposure to chemicals, falls, and amputation
cases and the standard of care required to protect workers and customers. He is

recognized for his ability to reduce complex sets of information regarding
exposure and compliance with regulatory standards into simple but accurate

reports and presentations. Areas of practice include:

Occupational Safety and Health Administration Regulations:
• OSHA Health and Safety Regulations for Workers 29 CFR 1910

General Industry and 29 CFR 1926 Construction Industry
• OSHA Process Safety Management of Highly Hazardous

Chemicals - 29 CFR 1910.119
• Personal Protective Equipment - PPE - 29 CFR 1910.132

• Respiratory Protection Standard - 29 CFR 1910.134 and

preceding/current ANSI Z88 Standards.

• 29 CFR 1910.1000 - OSHA PEL and Controls Standard

• 29 CFR 1910.1028 - Benzene Standard

• Hazard Communication Standard - HAZCOM - 29 CFR 1910.1200
and preceding/current ANSI Z129.1 (Precautionary Labeling), ANSI
Z400.1 (MSDS Preparation) and LAPI Industry Standards (7
Editions from 1945 forward).

Mine Safety Health Administration (MSHA) EH&S Regulations - 30 CFR
Parts 1 to 199
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• United State Environmental Protection Agency - USEPA - 40 CFR

(Including pesticides, hazardous wastes, permitting, remediation, and
Process Safety Management).

• DOT Transportation Regulations and Spill Response - Hazardous Waste

Operations and Emergency Response (HAZWOPER) - 46 CFR.

Mr. Petty is also trained in Hazardous Waste Operations and Emergency
Response (HAZWOPER) (40-hr.) and has served as a trainer for the 40-hr.
course.

• Mr. Petty is a recognized expert in Risk Assessment (RA) having been one of 14
to take the first Risk Assessment courses offered by the Ohio State University &

University of Cincinnati Schools of Public Health in 1997. In addition to having
completed a dozen risk assessments, he was selected by the State of Ohio
Bureau of Storage Tank Regulators (BUSTR) to help write their 1999 UST RA

regulations. He was selected to train BUSTR staff RA (5-week course) and to

help write the on-line RA webpage, proof the equations, and to help with the on-

line help handbook.

• He has completed dozens of indoor air sampling projects for residential,
commercial, and industrial clients. Clients include Grange Insurance Company,
Northwest Local School District, Children's Hospital, Berger Hospital, Citgo,
Salem University, and Nestle.

• He has completed dozens of mold field evaluation projects. In this area, he
attended a one-week ACGIH mold course in late 2002. He also received his
residential mold inspector credentials from the IESO in 2003.

• Examples of specific projects completed are:

• Conducted worker illness IAQ program where Iraqi documents were being
scanned. Sampled for anthrax, bio-toxins, mold, bacteria, VOCs, CO and

CO2, temperature and humidity to help determine cause of worker

complaints.
• Sampled surface and materials for anthrax and bio-toxins at two

commercial facilities.

• Selected and completed analysis to determine cause of illness to players
in their locker room at Nationwide Arena for the Columbus Blue Jackets

professional hockey team.

• Served as an expert to the OSFC on building HVAC and human comfort
issues in school buildings.

• Developed implementation templates for several Process Safety
Management (PSM) and Risk Management Program (RMP) clients (e.g.
Nestle facilities).

• Prepared public meeting presentation materials for AEP RMPs at their
Conesville and Tanners Creek power plants. Focus was to match public
legal requirements with needs of the client, and development and

presentation of worst case and alternative case release scenarios under
Part 68 of 40 CFR.

3
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• Completed PSM programs for two Southwest Research Institute (SWRI)
facilities and two Nestle facilities. Focus was on completing process
hazards analyses (PrHAs) and on setting up ongoing PSM programs. For

Nestle, set up file-based system, wrote plans for all 14 major elements,
and provided detailed checklists and guidance on sections such as

training, mechanical integrity, etc.

• Completed multiple ventilation projects for American Electric Power Plant
facilities to determine best locations (performance vs. cost) for hazardous

gas monitors in power plants and whether or not ductwork was

contaminated with mold.

• Completed series of EH&S projects for Dublin schools (e.g. air quality
audits and noise analyses). Completed air clearance testing and reporting
and held public meetings for the vandalism clean-up efforts of Grizzell
Middle School.

• Conducted industrial hygiene audits and testing for numerous public and

private clients. Focused on HVAC systems, sampling (CO, CO2, relative

humidity, molds, dust, bacteria, formaldehyde, VOCs, and isocyanates)
and remediation/abatement.

• Completed Failure Modes & Effects Analyses (FMEA) for DOD BZ Nerve

Agent Plant design. Plant was later built, operated, and decommissioned
in Pine Bluff, AR without incident.

• Developed IAQ solutions based on ASHRAE Standards and new technologies
(e.g. desiccants).

• Developed and taught OSHA HAZWOPPER courses (40-hr, 24-hr and 8-hr).
> Voting member ASHRAE TC 8.3; corresponding member ASHRAE TC 3.5

(Desiccants).
> Adjunct Professor at Franklin University. Instructor of Environmental and Earth

Sciences courses.

Engineering Experience

• President and Owner of EES Group, Inc. (EES) since 1996. Developed EES into
one of the leading forensic companies in the state of Florida and Ohio.

• Author of Forensic Engineering: Damage Assessments for Residential and
Commercial Structures, January 3, 2013, a CRC Press publication (2nd Edition to
issue in early 2022). The book provides guidance on engineering claims
assessments for the insurance industry.

• Developed forensics libraries and technical bulletins on how to assess insurance
claims and fraud associated with claims. Lead author of refereed journal article

reviewing hail damage from —750 individual assessments.

• Completed or supervised over 7,000 forensics inspection projects for —100
insurance companies and other private sector clients since 2002. Projects were

associated with structural failures in residential and commercial buildings,
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structural damage and failures caused by vehicles striking buildings, water
causation and origin analysis, causes of plumbing failures, HVAC failures and

damage, roof system failures and structural damage, mold cause, origin and
removal, lead cause and removal, hail damage, and lightning claims. Also

completed or supervised over 200 insurance appraisals (negotiated settlements)
for the industry. Was selected and completed role as an umpire for a 36-building
one million dollar hail claim dispute. Testified in trial on roofing claim disputes.
Specifically requested for difficult projects and for projects in the state of Texas.

• Led company in efforts to bid and win roofing and environmental contracts with
the Ohio School Facilities Commission (OSFC).

• Managed the turnkey design, permitting, and building of a fuel farm facility
($750K) for The Ohio State University (OSU) Airport (2000). Project entailed the

layout, design, and installation of six aboveground storage tanks (ASTs), 12,000
gallons each, and the removal and closure of four existing USTs. Fuels included
Jet-A and Av-Gas. Project roles included site plans/layouts, preparation of
subcontractor specifications, construction oversight, concrete foundation and
subsurface design, permitting (PTI and PTO), start-up troubleshooting, and

commissioning activities.

• Was lead researcher on two teams of nationally recognized residential and
commercial heat pump development programs: i) Battelle (Double-Effect
Absorption Heat Pump) and ii) Columbia Gas System (Dual Cycle Heat Pump).
Both projects met goals for performance (efficiency and capacity). Research
resulted in receipt of six U.S. Patents.

• Co-designed parking lot and storm-water collection system for major trucking firm
on 40-acre site in Cleveland. Project began as a site assessment and concluded
with facility design.

• Process engineer for 200 million gallons-per-day wastewater treatment plant for
a Weyerhaeuser paper mill.

• Evaluated incineration technology and cost/benefit for an incinerator that burned

organophosphate and chlorinated thio-ether wastes. Developed source term for

present and future emissions under varying load rates.

• Prepared a carbon treatment designs for removing organophosphates and
chlorinated thio-ether, and nerve agents from wastewater.

• Designed/permitted first of three mobile wastewater treatment facilities in the
State of Ohio.

• Developed a process to eliminate HF/tar hazardous waste generation from an

electronics manufacturing process.

• Developed processes to reduce contamination of water from oil spills, including
biodegradation and controlled combustion.

• Conducted bench-scale analysis of reverse osmosis, ultrafiltration, wet air

oxidation, and solvent extraction treatment processes.
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Environmental Experience

• Provided 8-hr. Tier 1 & Tier 2 training to State of Ohio BUSTR site coordinators

(May 23, 2000).
• Provided approximately 40 hours of Risk Assessment Training (five 8-hr. training

sessions) to BUSTR coordinators (May 1999).
• Member of BUSTR's new rules advisory committee (1999).
• Completed over a dozen BUSTR Tier 2 and Tier 3 Risk Assessments (RA) for

clients such as CITGO, AEP, Anderson Concrete, and the Port Columbus Airport
Authority. Creative solutions saved years of remediation and millions of dollars.

• Completed BUSTR Tier 4 RA for American Electric Power.

• Completed Environmental Assessment for NASA - Lewis Rocket Engine Test
Facility.

• Completed dozens of Federal/State air, water, and hazardous waste permits
(e.g., PTI, PTO, FESOP and NPDES) for dozens of industrial clients.

• Developed Spill Prevention, Controls and Countermeasures (SPCC) Plan

template according to 40 CFR 112. Developed SPCC template, which has been
audited and accepted by Ohio EPA. Prepared site-specific SPCC's for clients
such as L.J. Minor (Cleveland), Mickley Oil Company, Doersam LLC, Federal

Express Corporation (Blue Ash), and Central Ohio Asphalt.
• Prepared hazardous waste evaluation for the NASA—Merritt Island Environmental

Impact Assessment of Space Shuttle SRB refurbishing facility in a wildlife area.

• Developed a portion of the database used in preparing the original Resource
Conservation and Recovery Act (RCRA).

• Developed BUSTR Residential and Commercial Risk Assessment (RA) Models.

Other Experience

• Responsible for all intellectual property (e.g., patents) and commercialization of

residential, commercial, vehicle, and fuel cell technology for Columbia Gas

System and their development partners.
• Served on 11 Industry Advisory Bodies [Gas Research Institute (GRI), American

Gas Association (AGA), U.S. Department of Energy Funding Initiative - $2 billion
(USDOE-FI), and Gas Utilization Research Forum (GURF)].

• Served as U.S. DOE expert reviewer on cooling, heat pump, desiccant, and

power generation proposals.
• Served on U.S. DOE expert review panel for desiccant program area.

• Prepared business acquisition due diligence for Columbia Gas System corporate
staff (e.g. micro-turbines).

• Provided technical and business due diligence for three venture capital firms on a

dozen emerging markets.

6

Case 3:21-cv-00733 Document 1-12 Filed 09/22/21 Page 6 of 14 Pagel D #: 79



Mr. Stephen E. Petty, P.E., C.I.H., C.S.P

• Authored budget recommendations for DOE Funding Initiative in Power
Generation, Cooling, and NGV areas based on industry consensus meetings.

• Served/Serving on ANSI and ASHRAE Standards Working Groups (Z21.40 and
SPC 40).

• Provided keynote presentations on Energy Deregulation for four major utilities
and several industry groups.

• Completed nationally recognized market research on U.S. cooling, refrigeration,
and controls markets.

Certifications, Registrations, and Honors

Registered Professional Engineer, State of Florida #76583, State of Kentucky #24116,
State of Ohio #49063, State of Pennsylvania #PE-053899-E, State of Texas
#101855 (also listed windstorm inspector), and State of West Virginia #16311

Certified industrial Hygienist, 8067 CP, November 2000.

Certified Safety Professional, 23563, November 2012

Asbestos Hazard Evaluation Specialist — State of Ohio #ES34643

Certified Residential Mold Inspector — (IESO) - 2004

ASHRAE Certificate of Appreciation, May 2002, ASHRAE Standard 40.

ASHRAE Fundamentals of HVAC Systems — 35 CEUs (Feb. to April 2008).
AIHA CIH Refresher (Univ. of Michigan) — 40-hr. class - 1998

Certificate of Accomplishment in Risk Assessment from The Ohio State University
School of Public Health — 120-hr. class — 1997

Certificate of Achievement — Ohio Department of Transportation 80-hr. class —

Managing in the Environmental Process — 1997

Roof Consulting Institute (RCI) Courses:

• Advanced Thermal & Moisture Control (5/14/2008)
• Professional Roof Consulting (5/15-16/2008)
• Roof Technology & Science I (9/15-16/2009)
• Roof Technology & Science II (9/17-18/2009)

Undergraduate Scholarships from the Pulp and Paper Foundation Scholarship Fund for

Freshman, Sophomore, and Junior Years.

Certificate of High Scholarship — Department of Chemical Engineering — University of

Washington — Jr. Year - 1978.

Undergraduate Scholarship from Department of Chemical Engineering, Senior Year.

Undergraduate B.S. Ch.E. — Cum Laude,

Graduate School - M. S. Ch. E. — 2nd in Class

Raymond Roesch Award, University of Dayton, (awarded annually to top MBA

graduate); graduated first in MBA class with 4.0 GPA — 1988.

7
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Memberships

Member, American Industrial Hygiene Association (AIHA)
Member, American Conference of Governmental Industrial Hygienists (ACGIH)
Member, American Society of Heating, Refrigeration, and Air Conditioning Engineers

(ASHRAE). Voting Member TC 8.3.

Member, American Institute of Chemical Engineers (AlChE)
Member, Indoor Environmental Standards Organization (IESO)
Member, Roof Consulting Institute (RCI)
Member, Society of Automotive Engineers (SAE)
Member, Sigma Xi

U.S. Patents

U.S. 6,649,062. November 18, 2003. Fluid-Membrane Separation. Petty.
U.S. 6,109,339. August 29, 2000. Heating System. Talbert, Ball, Yates, Petty, and

Grimes.

U.S. 5,769,033. June 23, 1998. Hot Water Storage. Petty and Jones.

U.S. 5,636,527. June 10, 1997. Enhanced Fluid-Liquid Contact. Christensen and

Petty.
U.S. 5,546,760. August 20, 1996. Generator Package for Absorption Heat Pumps.

Cook, Petty, Meacham, Christensen, and McGahey.
U.S. 5,533,362. July 9, 1996. Heat Transfer Apparatus for Heat Pumps. Cook, Petty,

Meacham, Christensen, and McGahey.
U.S. 5,339,654. August 23, 1994. Heat Transfer Apparatus for Heat Pumps. Cook,

Petty, Meacham, Christensen, and McGahey.
U.S. 5,067,330. November 26, 1991. Heat Transfer Apparatus for Heat Pumps. Cook,

Petty, Meacham, Christensen, and McGahey.
U.S. 4,972,679. November 27, 1990. Absorption Refrigeration and Heat Pump System

with Defrost. Petty and Cook.

Books

Forensic Engineering: Damage Assessments for Residential and Commercial
Structures, January 4, 2013, CRC Press, 804 pp.

8
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Publications

Stephen E. Petty, 2020, Visible dust and asbestos: what does it suggest regarding
asbestos exposures? Journal of Scientific Practice and Integrity. 2(1). DOI:
10.35122/001c.14496, August.

Stephen E. Petty, Mark Nicas, Anthony A. Boiarski, 2011. A quantitative Method for

Estimating Dermal Benzene Absorption from Benzene-containing Hydrocarbon Liquids,
Int. J Occup Environ Health, Vol. 17/No. 4, Oct./Dec. 2011, pgs. 287-300.

Stephen E. Petty, PE, CIH, Mark Petty, Tim Kasberg, 2009. Evaluation of Hail-Strike
Damage to Asphalt Shingles Based on Hailstone Size, Roof Pitch, Direction of Incoming
Storm, and Facing Roof Elevation, Interface, The Journal of RCI; May/June, Vol. XXVII,
No. 5, pgs. 4-10.

Peter F. Infante, MPH, DRPH, Stephen E. Petty, PE, CIH, D. H. Groth, G. Markowitz, D.
Rosner, 2009. Vinyl Chloride Propellant in Hair Spray and Angiosarcoma of the Liver

among Hairdressers and Barbers: Case Reports, Int. J Occup Environ Health; 15:36-42.

Petty, S.E., Ball, D., Nation, J. and S. Talbert, 1997. A New, Integrated Compact Combo
System for Multi-Family Residences, Proceedings of the 48th Conference Papers
Available from the 48th International Appliance Technical Conference (IATC), May 12 -

14, 1997, Ohio State University — Fawcett Center, Columbus, OH.

Petty, S.E., 1997. Mack's LNG Truck Ready to Move into Refuse Collection Market,
NGV Tech Update, Gas Research Institute, Spring Edition, pgs. 1 and 3.

Petty, S., 1983. Combustion of Crude Oil on Water, Fire Safety Journal, Vol. 5, pgs.
123-134.

Petty, S., B.A. Garrett-Price and G.L. McKown, 1983. Preliminaty Assessment of the
Use of Heat Transfer Fluids for Solar Thermal Energy Systems, EPA-600/S7-83-021,
U.S. Environmental Protection Agency, April.
English, C.J., S.E. Petty and D.S. Sclarew, 1983. Treatment of Biomass Gasification
Wastewaters Using a Combined Wet Air Oxidation/Activated Sludge Process, PNL-

4593, Contract DE-AC06-76RL0-1830, U.S. Department of Energy, February.
Petty, S.E., W. Wakamiya, C.J. English, J.A. Strand and D.D. Mahlum, 1982.
Assessment of Synfuel Spill Cleanup Options, PNL-4244, UC-11,901,91, Contract DE-
AC06-76RL0 1830, U.S. Department of Energy, April.
Wakamiya, W., Petty, S.E., Boiarski, A., Putnam, A., 1982. Combustion of Oil on Water:
An Experimental Program, U. S. Department of Energy, DOE/NBM/1002, Contract #
AC06-76RL0 1830, February.
Petty, S., B.A. Garrett-Price and G.L. McKown, 1982. Preliminary Assessment of the
Use of Heat Transfer Fluids for Solar Thermal Energy Systems, PNL-4182, IAG No. AD-
89-F-1-623-0, U.S. Environmental Protection Agency, January.
Petty, S.E., N.E. Bell and C.J. English, Jr., 1981. Treatment of Biomass Gasification
Wastewaters Using Wet Air Oxidation, Solvent Extraction and Reverse Osmosis, PNL
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SA-10093, Proceedings of the 13th Biomass Thermochemical Conversion Contractor's
Meeting, Arlington, VA, October 27-29, pgs. 718-747.

Petty, S.E., N.E. Bell and C.J. English, Jr., 1981. Treatment of Biomass Gasification
Wastewaters Using Wet Air Oxidation, Solvent Extraction and Reverse Osmosis,
Contract DE-AC06-76RL0-1830, U.S. Department of Energy, October.

Petty, S.E., S.D. Eliason and M.M. Laegreid, 1981. Treatment of Biomass Gasification
Wastewaters Using Reverse Osmosis, PNL-4018, Contract DE-AC06-76RLO-1830,
U.S. Department of Energy, September.
Mercer, B.W., W. Wakamiya, S.E. Petty, J.A. Strand and D.D. Mahlum, 1981.
Assessment of Synfuel Spill Cleanup Options, PNL-SA-9806 — Proceedings of DOE

Workshop on Processing, Needs, and Methodology for Wastewater from the
Conversion of Coal, Oil Shale and Biomass to Synfuels, Richland, WA.

Eakin, D.E., J.M. Donovan, G.R. Cysewski, S.E. Petty and J.V. Maxham, 1981.

Preliminary Evaluation of Alternative Ethanol/Water Separation Processes, PNL-3823,
UC-98d, Contract DE-AC06-76RL0-1830, U.S. Department of Energy, May.
Zima, G.E., G.H. Lyon, P.G. Doctor, G.R. Hoenes, S.E. Petty and S.A. Weakley, 1981.
Some Aspects of Cost/Benefit Analysis for In-Seivice Inspection of PWR Steam
Generators, NUREG/CR-1490, PNL-3388, U.S. Nuclear Regulatory Commission, May.

Petty, S.E., 1981. Potential Synthetic Fuel Spill Sources and Volumes to the Year 2000,
Contract DE-AC06-76RL0 1830, U.S. Department of Energy, March.

Petty, S.E. and W. Wakamiya, 1981. Projections on Synfuels Production to the Year
2000, Contract DE-AC06-76RL0 1830, U.S. Department of Energy, January
Petty, S.E., and J.V. Maxham, 1981. Ethanol-Water Separation Using a Corn as a

Dehydration Agent, Contract DE-AC06-76RL0 1830, U.S. Department of Energy,
January.
J.V. Maxham and S.E. Petty, 1980. Dehydration of AlcoholM/ater Solutions with Solid
Dehydration Agents to Produce Alcohol for Gasohol, Contract DE-AC06-76RL0 1830,
U.S. Department of Energy, September.
Petty, S.E., and J.V. Maxham, 1980. Ethanol-Water Separation Using a Reverse
Osmosis Process, PNL-3579, Contract DE-AC06-76RL0 1830, U.S. Department of
Energy, September.
English, C.J., S. E. Petty and G.W. Dawson. 1980. Identification of Hazardous Waste
Disposal Sites and Management Practices in Region 10. Contract WA-79-A375, U.S.
Environmental Protection Agency, February.
Dawson, G.W., C.J. English and S.E. Petty, 1980. Physical Chemical Properties of
Hazardous Waste Constituents, U. S. Environmental Protection Agency, Southeast
Environmental Research Laboratory, Athens, Ga. March 5.

Wakamiya, W., J.V. Maxham and S.E. Petty, 1979. Biomass Gasification Wastewater
Treatment — Interim Report, PNL-SA-8165, Contract EY-76-C-06-1830, U.S.
Department of Energy, September.
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Systems

Contained
in
the

1.5
hours

(0

OSFC
Design

Manual

(D i-1

February
5,

2003

Toledo,
OH

ASHRAE
Toledo

Chapter,
Energy
and
Cost

Benefit
Analyses
of

Heating,

2

hours

N)

Dinner
Speaker

Ventilation
and
Air

Conditioning
Systems

O

Available
for
Ohio

Schools

—p, i-1 -P

May
9,

2004

Atlanta,
GA

American
Industrial

Hygiene
Mold

Contamination:
A

Hands-On
Workshop

8

hours

-0

Conference
and
Expo

Addressing
Inspection,

Remediation

PL)

(AlHce),
Professional

Specifications,
Project

Oversight
and

LC

Development
Course
#418

Post-Remediation
Assessment

(D_ ci

September
14,

2004

Gahanna,
OH

Gahanna
Board
of

Realtors

Mold
—

After
the
Contract

1

hour

Luncheon
Speaker

oo (31
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Petty,
P.E.,
C.I.H.,
C.S.P

osi) (/)CD

DATE

LOCATION

AUDIENCE

TOPIC

DURATION
(Hrs)

CA) 1\.)

November
4,
2004

Cincinnati,
OH

Cincinnati
Bar

Association

Mold
-

Facts/Fiction/Who
Knows?

2

hours

1-A (1)

Luncheon
Speaker

5

November
17,
2004

Columbus,
OH

Ohio
Public
Facility

Impact
of
Temperature
on

Occupants:
Theory
vs.

1.5
hours

0

Maintenance
Association

Reality

CD -.1

(OPFMA)
Annual
Meeting

CA.) (A.)

October
17,
2005

Phoenix,
AZ

LexisNexis

How
Low
Can
You
Go?
Measuring
Exposure
to

1

hour

ID

Benzene
Litigation

Benzene

o

Conference

0 C

April
21,
2006

Cleveland,
OH

National
Business

Institute

Make
a

Mold
Claim
and
Litigate
the
Case

2

hours

ECD

Proving
Damages
Caused

=

by
Mold

Infestation
in
Ohio

,-.• 17-1

November
9,

2006

Columbus,
OH

Bricker
&
Eckler

Avoiding
and
Handling
Mold

Claims

1

hour

1-4 IV

Building
Industry

June
3,

2008

New
Orleans,
LA

Harris-Martin
Benzene

Historic
Levels
of

Benzene
in

Products

1

hour

m(17.-..

Conference

C..

State
Auto

Insurance

0

August
14,

2009

Columbus,
OH

Company

Assessment
of
Hail
and
Wind

Damage

3

hours

(.0 IV

Nationwide
Insurance

Presentation
and

Seminar
on

Log
Cabin

IV

December
4,

2009

Akron,
OH

2

hours

Company

Construction,
Maintenance
&

Reparability

N.) 1-4

Nationwide
Insurance
Seminar
on

Impact
of
Wind
&
Hail

Damage
to

March
17,
2010

Westerville,
OH

1

hour

Company

Building
Materials

-0 P.)

May
9,

2012

Dublin,
OH

Grange
Insurance

Company

Lightning
Damage

Assessments

3

hours

(0 CD

Nationwide
Insurance

Forensic
Analysis
of
Fire

Damage
to

i--i

June
18,

2013

Delaware,
OH

3

hours

CA.)

Company

Foundation
Walls

o 1-1 CD O 00
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Mr.
Stephen
E.
Petty,
P.E.,
C.I.H.,
C.S.P

0Pocn

SUMMARY
OF
CLASSES
TAUGHT
AT

FRANKLIN
UNIVERSITY

CD C
A.)

By

i‹) 1—

.-

Stephen
Petty

(') o

..-.-

o

Class
Title

Description-

Term

Dates

#
Students

Comments

CA) CA)

SCIE131
Q1WW
Environmental

Science
131

Winter
2003

1/3/03
to

4/24/03

17

Online
class

0

SCIE131
E1FF

Environmental
Science
131

Summer
2003

5/21/03
to

6/25/03

13

In-Class

00

SCIE114
F2FF

Earth
Science
114

Fall
2003

9/29/03
to

11/3/03

17

In-Class

E3

SCIE131
H1FF

Environmental
Science
131

Fall
2003

11/12/03
to

12/17/03

15

In-Class

cD

SCIE131
Q1WW
Environmental

Science
131

Summer
2004

05/17/04
to

08/07/04

14

Online
class

I-1 i 1-1

SCIE131
H1FF

Environmental
Science
131

Fall
2004

11/10/04
to

12/15/04

19

In-Class

iv

SCIE
131
H1FF

Environmental
Science
131

Fall
2005

11/9/05
to

12/14/05

19

In-Class

71

SCIE
131
H1FF

Environmental
Science
131

Spring
2006

3/27/06
to

5/1/06

?

In-Class

(TT0_

SCIE
114

—
4

Semester
Credit
Hours

0

SCIE
131
—4

Semester
Credit
Hours

cr) lv rv i- -0 CD 0 -0 CO CD 5 co
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Reducing the Risk of COVID-19 using Engineering Controls

Earlycase reports and epidemiological studies of groups because infected people transmitting the disease
where SARS-CoV-2 has led to outbreaks of COVID-19 can be asymptomatic or presymptomatic, it is im-

indicates that the primary means of disease transmis- practical to "eliminate" all sources of infection. With
sion is the indoor spread of exhaled droplet aerosols. this in mind, the industrial hygiene profession has
Armed with this knowledge, industrial hygiene pro- long recognized that engineered solutions to reduce
fessionals may limit SARS-CoV-2 transmission using exposure to hazardous agents offer much great-
the hierarchy of controls. Engineering controls that can er protection than PPE or administrative controls in

keep infectious aerosols at very low levels indoors offer most workplace settings. (NIOSH) (See Figure 1)
the greatest promise to protect non-healthcare work-
ers and other vulnerable populations as we reopen our Many employers and the public incorrectly assume

businesses and workplaces. that wearing face coverings or a respirator is the

only way to reduce their risk of exposure. Invariably
Relying upon individuals to maintain social distanc- this is not the case—the reality is that wearing a res-

ing, perform perpetual hand washing, and, when pirator properly every day, all day, is uncomfortable

available, wear the lowest form of personal protec- and rarely done properly. Engineering controls have
tive equipment (PPE) on the market can only achieve historically proven to be more reliable because they
so much in preventing the spread of COVID-19. And are less prone to human error.

„.

Most E

Least Effective Adapted from NIOSH

Figure 1: Applying the Hierarchy of Controls for COVID-19.
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Reducing the Risk of COVID-19 using Engineering Controls

Accordingly, while federal and state OSHA plans Dilution Ventilation and COVID-19
require employers to ensure workers can use a se-

Exemplifying one kind of engineered control,
lected respirator, OSHA also requires employers to

ASHRAE, a professional association of engineers,consider feasible engineering and administrative
has issued position statements maintaining that

options before resorting to their use or that of other
changes to building and HVAC operation can reduce

PPE. Employers should select off-the-shelf, reliable, the airborne concentration of SARS-CoV-2 and the
and effective engineering controls to reduce the risk

risk of it spreading through indoor air.
of workplace disease spread.

Increasing the number of effective air changes perThe cost of PPE is also higher than most employers hour—essentially, increasing the amount of "clean"
realize. Because OSHA requires medical evaluation,

or outdoor air delivered to the room—lowers the oc-
fit testing, and training, respiratory PPE is nota rec-

cupant's level of exposure to airborne viruses and
ommended long-term solution to prevent disease therefore his or her relative risk of contracting the
transmission outside of healthcare settings.Respi- disease. Diluting indoor airborne virus concentra-
ratory PPE is best used for short-term protection un- tions can lower the risk of contracting the disease
til engineering controls can be implemented. Costs for the same reason that outdoor environments pose
to implement engineered solutions in a workplace less risk of disease transmission.
can vary, depending upon the size of the facility
and number of occupants, including employees and This suggests that the risk of contracting COVID-19
transient customers. Once engineering controls are can be significantly reduced by increasing indoor
installed, concerns of shortages and supply interrup- dilution ventilation rates and improving room air

tions that have plagued PPE supplies are not likely to mixing—a principle recommended by the CDC and
be an issue. healthcare licensing bodies for hospitals and infec-

tious disease wards. Indoor environments pose a
The American Industrial Hygiene Association (AIHA) much greater risk of exposure and spread of dis-
and its volunteer committees of industrial hygienists ease than outdoor environments. Outdoor environ-
recommend the use of engineering controls in all in-

ments offer "infinite dilution" of infectious aerosols,
door workplaces, even those outside of the health- which strongly suggests that the risk of contracting
care industry, to reduce the spread of COVID-19. The COVID-19 can be significantly reduced by increas-
broad category of engineering controls that may be ing dilution ventilation rates and improving room air
effective against the SARS-CoV-2 virus includes the mixing. To reduce the risk of disease transmission,
following: maintain aerosol concentrations at very low levels,
• Physical barriers, enclosures, and guards keep occupancy density low, and maintain physical

distance. Accordingly, fundamental principles and
IP Automatic door openers and sensors equipment to capture and dilute aerosols can be ap-

plied to non-industrial workplaces to achieve more
• Local exhaust ventilation effective and reliable control of SARS-CoV-2 than

• Enhanced filtration to capture infectious aerosols face coverings and social distancing.

Effectively increasing the number of air changes
a, Devices that inactivate or "kill" infectious organisms

in a room or building can be achieved by one or

O Dilution ventilation and increasing outside air delivery more of the following approaches. Using stand-
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Reducing the Risk of COVID-1.9 using Engineering Controls

alone "off-the-shelf" HEPA filtered air cleaners, Choosing and Implementing
installing enhanced filtration in central HVAC sys- t—ngineered Controls
tems, and increasing the volume of outside air in-
troduction are practical and immediate measures Compared to solutions relying mostly or exclusively
that can be implemented by building operators on PPE, engineered solutions removes the onus from

and employers. individuals and their personal habits or attentive-
ness. Machines do not get tired, sloppy, or distracted.

Properly selected and installed, standalone sin-

gle-space HEPA filtration units that are ceiling However, when selecting engineering controls, such

mounted or portable can effectively reduce infec- as increasing the number of air changes per hour

tious aerosol concentrations in a single space room (ACH), the minimum level of protection offered by
or zone, such as a classroom, elevator, lobby, or of- the new control should exceed the protection offered

fice area. While in-room filtering units cannot elimi- by PPE alone. In Figure 2, the expected relative risk

nate all risk of disease transmission because many reduction offered by an N95 respirator is 90 percent,,
factors besides virus aerosol concentration contrib- therefore only engineering controls that offer great-
ute to the issue, the reduced concentration and res- er than 90 percent relative risk reduction should be

idence time of infectious aerosols can substantially considered. In this instance, engineering controls
decrease an individual's likelihood of inhaling an that offer fewer than 4.5 effective air changes per
infectious dose. (ASHRAE Position Statement on In- hour are no better than commercially available respi-
fectious Aerosols, 2020) ratory protection.

fielotivo Risk Reduction
Effective 12 Alr Changes per Hour 55.9 %

engineering 10 Air Changes per Hour 99%
C°0tro/s 6 Air cha • as. ,r Hour

,, ,,,, _..,,, ,, 90 %
95 %
4.'

`
' ,` • ', •,,, ,,,• • -, ,,,,,,,,,,..)_,,,,--,i,„, y. •,-,-:'''' -,-7'1,-., '''.ii'f•7-.,--•'',;-, .7', ',, ' ", "„,'• .1 ',".-,'-'Iy4,71:71';-4411,Y 78% :el

-,',2•7:-4-=',4"4-:,.AV',- ci,1,-/,`, l'I',;..--'7,", '7' e.-1'..,,P•';',I7:44,fil:. '-' ';'''.."4"4,7 40 % t
0

-1.0 % 0 °

111 c.

5 % 'Eoc,k,•-77.7rftwIrr',11fTwa,TW117, -.7'..X
i5
a,
0.

90 %

Graphic hv .1. David Krause, PhD, 1V1SPH, CIH

Figure 2*

*To learn how the relative risk reduction estimates were derived for Figure 2, download the SUPPLEMENT for

Reducing the Risk of COVID-19 using Engineering Controls.

HEALTHIER WORKPLACES I A HEALTHIER WORLD

AIHA I 3141 Fairview Park Dr., Suite 777 l Falls Church, VA 22042 aiha.org
Oaiha 2020 Page 4 of 10

Case 3:21-cv-00733 Document 1-14 Filed 09/22/21 Page 4 of 10 PagelD #: 142

Guidance Document



Reducing the Risk of COVID-19 using Engineering Controls

In hospitals and other indoor environments where in- In most office buildings and small retail settings, us-

fectious people are likely present, delivering between ing a computational fluid dynamics (CFD) model is

6 and 12 air changes per hour of outside or clean not necessary to achieve intended effects. However,
air significantly reduces the spread of infectious air- in complex buildings with existing mechanical and

borne diseases. (See Figure 3) In non-healthcare fa- exhaust systems, CFD modeling may be needed to

cilities where occupant density cannot be limited to design and implement a robust and reliable system.
fewer than 1 person per —30 ft2 (i.e. 6-foot radius), or

there is likelihood that infected persons are present,
Standalone high efficiency particulate arrestance

(HEPA) air filtering devices (AFDs) can be used to
delivering higher air change rates than 6 ACH may
be necessarysupplement outdoor air ventilation supplied through

HVAC systems in order to achieve equivalent air ex-

Additional factors must be considered for site-spe- change rates (AERs) capable of significantly reduc-
cific engineering controls, such cis in-room air mixing, ing infectious aerosol concentrations in workplaces
the number of occupants per square foot of office and offices. The CDC's Guidelines for Environmental

space, and the air flow dynamics already in place. A Infection Control in Health-Care Facilities, published
knowledgeable mechanical engineer and industrial in 2003 recommends using recirculation HEPA filters

hygienist familiar with ventilation controls and infec- to "increase the equivalent room air exchanges." The
tion prevention should be consulted when selecting, guidelines further suggest that "recirculating devices

installing, and evaluating engineering controls for a with HEPA filters may have potential uses in exist-

workplace. ing facilities as interim, supplemental environmen-

NEPA HEPA

Filleting Mr FilteringAct

Device Devto

1 ACH l i I4CH

HEPA HEPA HEPA

filled% Air F1101100 Ak Fittedog Aif

Device Devke Devke

Example: 1 1 ACR 1 1 1 ACH Li A ACH

10'xiCex10Room

LOOO ft9hr t Air Change per Hour
Six (6) times the volume of the room in ''clean" air each hour

6,000 ft3/hr WO fehnin 6 ACH

Figure 3
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Reducing the Risk of COVID-19 using Engineering Controls

tal controls to meet requirements for the control of When installing AFDs it is important to avoid air

airborne infectious agents." (https://www.cdc.gov/ flows that interfere with existing HVAC systems, or

infectioncontrol/guidelines/environmental/appendix/ that directs potentially contaminated air into a clean

air.htmlAableb1) area. This often requires the expertise of an engi-
neer, industrial hygienist, or experienced contractor

But HEPA rated filters are not necessary to achieve to properly site each device.
meaningful reductions in airborne concentrations.
Enhanced filtration using filters with MERV (min- Ongoing maintenance and cleaning of AFDs, includ-
imum efficiency reporting value) ratings between ing changing pre-filters and HEPA filters, is neces-

13 and 15 can also be used, but higher flow rates sary to ensure effective operation. Precautions must

may be necessary to achieve similar effects. Install- be taken to prevent worker exposures to accumu-

ing improved filtration (MERV 13 or higher) in central lated infectious viruses on the filters or the AFD ex-

HVAC systems can serve to supplement air change terior during filter changes and maintenance. PPE

rates by further reducing infectious aerosol concen- recommended for maintenance activities such as

trations in recirculated air. Increasing filtration of an filter changes and periodic cleaning include gog-
HVAC system should be evaluated by a mechanical gles, gloves, apron, and N95 respirator. This should

engineer to ensure the fan can handle the increased be performed when unprotected individuals are not

pressure load and that air does not bypass the fil- nearby.
ters. Increased maintenance and filter changes will

likely be needed. Any modifications made to central HVAC systems,
either to accommodate a new use of the space,

While ultraviolet germicidal irradiation (UVGI) and changes in occupant density, or to improve filtration
other technologies to inactivate, but not capture, should be specified and reviewed by a mechanical
viruses may be capable of reducing airborne con- engineer.
centrations of infectious aerosols, many factors can

reduce their effectiveness without being readily rec- Conclusions
ognized by users. Such technologies and equipment
can often require significant modification to existing As the nation moves to restart the economy and
mechanical equipment and ongoing service. in-person education, we must seriously consider and

adopt effective engineering controls in public build-
ings in order to protect the health of employees and

Engineering Precautions occupant. Using "off-the-shelf" technologies, equip-
When increasing outside air delivery through HVAC ment, and time-tested methods to control infectious

systems, engineers must take precautions to avoid aerosols is the most reliable way to reduce the risk of

exceeding the mechanical system's design and oper- disease spread. Relying upon control measures that
ational capabilities. Too much outdoor air can intro- only offer marginal protection against the spread of

duce high levels of humidity, causing mold and bac- disease could extend this pandemic until a vaccine
terial growth within the HVAC system, its ducts, and is developed, produced, and distributed. Scientifical-
the occupied areas of the building. When outdoor air ly proven methods to control the spread of airborne

pollution from wildfires, nearby excavation, or demo- diseases that include enhanced ventilation with out-

lition activities threatens the area, outside air damp- door air, and high efficiency filtration, have not been
ers may have to be temporarily closed. widely implemented outside of healthcare facilities.
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Reducing the Risk of COVID-19 using Engineering Controls

Industrial hygienists and mechanical engineers can tection. Together, we can help reduce the risk of dis-

design, install, and evaluate engineering controls ease transmission among workers and members of
that are capable of keeping infectious aerosols at the community in properly designed and maintained

very low levels indoors and offer more reliable pro- buildings through the use of engineering controls.
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Reducing the Risk of COVID-19 using Engineering Controls
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Derivation of estimated relative risk reduction offered by different control measures described in Figure 2

This supplement is provided to explain how esti- The average penetration levels for three different
mates of relative risk reduction were derived for models of towels and scarves ranged from 60-66%
face coverings and engineering controls in Figure 2 and 73-89% respectively. "The results obtained in

of the AIHA guidance document Reducing the Risk the study showed that cloth masks and other fab-

of COVID-19 using Engineering Controls, Version 1, ric materials had 40-90% instantaneous penetra-
August 11, 2020. Citations of published studies and tion levels when challenged with polydisperse NaCI
available CDC guidance are provided by reference aerosols. Similarly, varying levels of penetration (9—
and the considerations made by authors and con- 98%) were obtained for different size monodisperse
tributors to the guideline are discussed. NaCI aerosol particles in the 20-1000 nm range."

Two of the five surgical masks that were evaluated
Rengasamy et al reported that fabric materials com- demonstrated 51-89% penetration levels against
manly used to construct face coverings may only pro- polydisperse aerosols.11)
vide marginal protection against particles in the size

range of virus-containing particles in exhaled breath. While not evaluated in this study, face seal leakage
Average penetration levels for the three different cloth is known to further decrease the respiratory protec-
masks were between 74% and 90% (meaning they tion offered by fabric materials. Aerosol penetration
captured between 10% and 26% of aerosols), while for face masks made with loosely held fabric mate-

N95 filter media controls showed penetration of only rials occurs in both directions (inhaled and exhaled).
0.12% at 5.5 cm/sec face velocity.11) Due to their lose fitting nature and the leakage that
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Reducing the Risk of COVID-19 using Engineering Controls

occurs even when a face mask is properly worn, a This supplement is not intended to suggest that face

modifying factor of 25% was applied. coverings and masks not be used, but rather to ob-
jectively examine and recognize their contribution to

Finally, compliance with the proper wearing of face risk reduction. In light of the limited level of relative
coverings when people generate the most aerosols risk reduction offered by face coverings and masks
(i.e. speaking, exercising, etc.) significantly impacts the AIHA has recornmended engineering controls be
the anticipated risk reduction they can offer. Due used to reduce the risk of exposure in indoor environ-
to observed lapses in proper wearing of cloth face ments, which is anticipated to reduce the transmis-
coverings (i.e. covering only the mouth or wearing sion of disease, even in nonhealthcare settings.
them below the chin) and when people pull the mask
down when speaking to someone, a modifying fac- Estimates of relative risk reduction presented in the
tor of 50% was applied. A face covering only worn figure above that can be offered by outside air venti-
half the time or covering only the mouth offers less lotion and/or enhanced filtration (i.e. HEPA or MERV

risk reduction. 17) were derived using the model presented below.
Initial and ending concentrations of respirable aero-

MacIntyre et al reported that laboratory tests sols were modeled at various air change rates in a

showed the penetration of particles through cloth room over a 30-minute period. Similarly, the steady
masks to be very high (97%) when compared to state concentration of aerosols given equal source
medical masks (44%) that were tested, and when strength (i.e. virus-containing aerosols exhaled by a

compared to N95 3M model 9320 (<0.01%), and the person) can be estimated using this model. The for-
3M Vflex 9105 N95 (0.1%). In other words, the cloth mula and its applicability to infectious disease con-
masks tested in this study only captured 3% of the trol are described in detail in the CDC Guidelines for
exhaled aerosols.(2) Environmental Infection Control in Health-Care Fa-

This study also evaluated compliance of healthcare cilities (2003).(3)
workers wearing cloth masks and medical masks. t2 — tl = — [In (C2 / C1) / (Q / V)) x 60, with tl = 0
They found that healthcare workers complied only
56.5% of the time for cloth masks and 56.8% of the where
time for medical masks.121

tl = initial timepoint in minutes
The high levels of initial penetration reported in the

t2 = final timepoint in minutesstudies cited above, ranging from 40-97% equates to

capture efficiencies of 3-60%. The impact of typical C1 = initial concentration of contaminant
leakage and frequent non-compliance with proper
use and wear, is the basis for a generous estimate C2 = final concentration of contaminant
of 5-10% relative risk reduction for face masks and
cloth face coverings. Studies do suggest that surgical C2 / C1 = 1 — (removal efficiency / 100)
and medical masks, when worn properly and with full Q = air flow rate in cubic feet/hour
compliance could offer greater protection, for both the
wearer and for those nearby. However, their availabil- V = room volume in cubic feet

ity and proper use is not currently required and was

not the basis for the relative risk reduction estimated Q /V = ACH

for reusable facial coverings and masks.
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ple Respiratory Protection—Evaluation of the ter randomised trial of cloth masks compared
Filtration Performance of Cloth Masks and Com- with medical masks in healthcare workers. BMJ
mon Fabric Materials Against 20-1000 nm Size Open 2015;5:e006577. doi:10.1136/bmjop-
Particles. Ann. Occup. Hyg., Vol. 54, No. 7, pp. en-2014-006577
789-798, 2010 3. CDC Guidelines for Environmental Infection

Control in Health-Care Facilities (2003) https://
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ABSTRACT

The ongoing COVID-19 pandemic has highlighted the importance of aerosol dispersion in disease transmission in indoor environments,
The present study experimentally investigates the dispersion and build-up of an exhaled aerosol modeled with polydisperse microscopic par-
ticles (approximately 1 pm mean diameter) by a seated manikin in a relatively large indoor environment. The aims are to offer quantitative
insight into the effect of common face masks and ventilation/air purification, and to provide relevant experimental metrics for modeling and
risk assessment. Measurements demonstrate that all tested masks provide protection in the immediate vicinity of the host primarily through
the redirection and reduction of expiratory momentum. However, leakages are observed to result in notable decreases in mask efficiency rela-
tive to the ideal filtration efficiency of the mask material, even in the case ofhigh-efficiency masks, such as the R95 or KN95. Tests conducted
in the far field (2m distance from the subject) capture significant aerosol build-up in the indoor space over a long duration (10 h). A quanti-
tative measure of apparent exhalation filtration efficiency is provided based on experimental data assimilation to a simplified model. The
results demonstrate that the apparent exhalation filtration efficiency is significantly lower than the ideal filtration efficiency ofthe tnask mate-

rial. Nevertheless, high-efficiency masks, such as the KN95, still offer substantially higher apparent filtration efficiencies (60% and 46% for
R95 and KN95 masks, respectively) than the more commonly used cloth (10%) and surgical masks (12%), and therefore are still the recom-

mended choice in mitigating airborne disease transmission indoors. The results also suggest that, while higher ventilation capacities are

required to fully mitigate aerosol build-up, even relatively low air-change rates (2 h -1) lead to lower aerosol build-up compared to the best
performing mask in an unventilated space.

Published under an exclusive license by AIP Publishing. httpsWdoi,org/10,100/5,00571..00

I. INTRODUCTION intense scientific debate on the main transmission pathways of

Expiratory events, such as breathing, speaking, sneezing, or
COVID-19 continues.," the mounting data on local outbreaks and

coughing, produce droplets, ranging in micrometers to millimeters in relevant researclr'l '.'14 have prompted significant modifications to offi-

size, that serve as the primary pathway for the transmission of many cial guidelines, which now attribute the spread ofCOVID-19 to a wide
infectious diseases, induding coronavirus disease 2019 (COVID- range of droplet sizes, including both larger respiratory droplets and
19)." The ongoing COV1D-19 pandemic underscored glaring gaps microscopic aerosols, produced duringvarious expiratory events." • 16

in our understanding ofpathogen transmission required to effectively Recent research has shown that smaller droplets and droplet
contain and prevent outbreaks, including, but not limited to, the devel- nuclei containing significant viral load can travel up to 8 m during
opment of reliable guidelines for safe social distancing,'') usage ofper- expiratory events,3 substantially exceeding the present social distanc-
sonal protective equipment (PPE),''8 and indoor ventilation.iThe ing limits. Furthermore, the severe acute respiratory syndrome corona-

initial guiddines released in early 2020 by the World Health virus 2 (SARS-CoV-2) has been shown to retain inkctivity in aerosol
Organization and many national health agencies assumed that form for a minimum of three hours past expiration from an infected
COV1D-19 spreads primarily through large droplets that settle on sur- person,' making it possible for the pathogens to be transported over

faces within 1 to 2 m from the infected individuals. Although an extended distances due to ambient flows in indoor

Phys. Fluids 33, 073315 (2021); dat 10.1063/5,0057100 33, 073315-1
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environments.61" 7-2" The critical importance of safety considerations airborne spread of COVID-19;1 '39 however, all models rely on quanti-
at indoor workplaces has been recently highlighted by the analysis of tative results from experimental studies for an array of input parame-
various COVID-19 superspreader events," the vast majority ofwhich ters, such as the initial number and size distribution of aerosol
took place indoors. This underscores the importance of understanding particles and initial velocities and duration of expiratory event&

the spread and accumulation ofhuman-borne aerosols in indoor envi- Further, the use of PPE, induding face masks, needs to be incorpo-
ronments through the lens of social distancing, mask usage, occu- rated into computational models, which either significantly compli-
pancy, exposure duration limits, and ventilation. cates the modelingor requires emperimental data.33 Thus, there is a

Another contentious issue brought to the forefront of scientific need to incorporate the progress made in a number of recent qualita-
debates by the COVID-19 pandemic is the efficacy of face masks,' tive and quantitative studies focused on PPE performance into larger-
Although some clinical evidence of respirator mask efficiency existed scale investigations focused on aerosol dispersion in indoor environ-

prior to the COVID-19 pandemic,21 there is mounting evidence that menis, This will provide a more comprehensive outlook on workplace
continuous usage of appropriate face masks can reduce the rate of health and safety, where the use ofPPE is not only often mandated by
virus transmission;•"8 however, the efficacy of different mask types for local legislature, but also can help mitigate the limitation of available
both the reduction of viral emissions and prevention of individual ventilation options.
inhalation of pathogens requires further quantitative ana1ysis.1 2 This The present study is aimed at bridging the gap between studies
is of particular importance for indoor settings, where PPE can signifi- focused on face mask efficacy assessment and indoor dispersion of
cantly affect the accumulation of the pathogens and their transmission aerosols by experimentally evahiating the aerosol accumulation in a

through filtration and reduction/redirection of momentum during controlled indoor environment, with various types of face masks and
expiratory events. ventilation settings considered. Typical nasal breathing is modeled in

Recent observational studies and meta-analyses ofmask effective- the present work using a high-fidelity physical model. While this type
ness have estimated that mask usage reduces the risk of respiratory of expiration is known to produce the lowest aerosol counts per event,
virus spread by 70% to 80%.27 Efficacy of home-made masks at pre- this type of breathing is the most common type of expiration and thus
venting spread of influenza showed that surgical masks are three times accounts for the majority of aerosol production during continuous
more effective at blocking micro-organism transmission than home- occupancy at work and public places:" A combination offlow visuali-
made masks2"5 although none of these studies include randomized zation, velocity and concentration measurements, and modeling is
control trials.26 There is, however, evidence that communities in which used to provide a quantitative outlook on the effect of different face
masks were in widespread use exhibited significantly reduced commu- masks on aerosol build-up over extended time periods in a generic
nity spread.24•25 indoor setting. The result provides critical estimates of apparent filtra-

The higher risk ofinfectious disease transmission in indoor envi- tion efficiency essential for produdng adaptive health and safety guide-
ronments, particularly with poor ventilation, has been recognized in lines for workplaces during pandemic and epidemic events as well as

the scientific community well before the onset of the COVID-19 for the development ofadvanced modeling tools,
pandemic27 and prompted a number of studies on transmission and
aerosol transportindoorsII.m"51 The ongoing COVID-19 pandemic has --•

METHODOLOGY

re-invigorated the research efforts in this area due to the growing asso- Experiments were conducted in the Fluid Mechanics Research
dation between local outbreaks and various indoor settin For exam- Laboratory at the University of Waterloo. An overview of the setup is

ple, Qian et alreported that all except one of the 318 analyzed provided in 1..)g. I (al. All tests were performed in a 7.8 x 5.7 x 2.7 m

COVID-19 outbreaks were associated with indoor spaces. Bhagat room with an air volume of approximately 120 m3 that was vacated
et al.32 provided an overview ofpotential effects of ventilation on the except for the test model and essential equipment. To study the disper-
indoor spread of COV1D-19, and general guidelines for minimizing sion of exhaled aerosols in an unventilated space, the room was sealed
airborne transmission are detailed in Morawska et al.11 Mittal, from all surroundings, which included shutting off the ventilation

Meneveau, and we proposed a framework for estimating the risk of system and sealing all air passageways through the room envelope.
airborne transmission ofCOVID-19 based on probabilistic factors and The test model was a Prestan adult CPR manikin (model PP-

highlighted the critical need for reliable quantification of key model AM-100-DS), placed upright in a seated position on a chair in the cen-

parameters for future modeling and validation. ter of the room [Figs I (a) and 2(a)]. Breathing with aerosol-laden
The airborne transmission of pathogens in indoor environment exhalation was provided by a custom breathing apparatus, the details

is directly related to the dynamics ofvirus-laden aerosols.28 The associ- of which are provided in Fig. I (b). The positive and negative air pres-
ated transmission risk models are based on either simplified analydcal sure cycle was provided by a mechanical ventilator (developed and
fonnu1ations31-36 or computational fluid dynamics (CFD) tools.17'"'31 donated to the project by Crystal Fountains, Inc.), which operated
The former typically employ a well-mixed room assumption, where through the repeated compression and decompression ofan adult size

pathogen carrying aerosols are assumed to be instantaneously and uni- med-rescuer bag-valve-mask (BVM) (1500 mL bag vohime) by a

formiy distributed in a Oven room, such as in the classical Wells-Riley pneumatic piston. Physiological parameters representative of typical
equation.34 Such simplified modeling has also been employed for adult nasal breathine were set in terms of respiratory period/rate,
COVID-19 risk assessment.38 On the other hand, at the expense of exhalation time, and breath volume through adjustment of the piston
notably higher computational costs and model complexity, CFD- plunging depth, forward and backward sttoke speeds, and contact

based modeling can provide added insight into spatial evolution of time with the BVM, resulting in the breathing parameters reported in

aerosols produced byvarious expiratory events in realistic indoor envi- Table. 1. These parameters were monitored and logged during opera-
ronments. Along these lines, a number of studies have modeled tion of the ventilator via forward and backward stroke limit switches

Phys. Fluids 33, 073315 (2021); doi 10.1063/5.0057100 33, 073315-2
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(a) Overview (b) Breathing apparatus detail (not to scale)
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FIG. 1. (a) Ovandew of the expetimental setup and (b) details of the breathing apparatus.

on the piston, with signal sampling performed using National at the start of inhalation (i.e., at the forward stroke limit) and was held
InstrumentsLabVIEW software and a PCIe-6323 DAQ. open for 2.0 s as this matched the re-inflation time of the BVM with-

Aerosols were produced by atomizing olive oil into particles with out particle injection. The particle production rate was controlled by a

a mean diameter of about 1 inn (volume-weighted) using a Laskin pressure regulating valve upstream of the atomizer, the pressure of
nozzle style atomizer based on the designs of Kahler, Sammler, and which was logged in LabVIEW and remained within 0.172 bar-±0.5 %

Kompenhans." Controlled injection of particles into the breathing throughout operation. This pressure level was verified to be below the
stream was achieved using a normally dosed solenoid valve located minirnum pressure needed to open the BVM outlet valve, therefore
downstream of the atomizer, the opening of which was synchronized ensuring exhaust from the BVM during the exhalation (compression)
with the breathing cycle through LabVIEW. The solenoid was opened portion of the cycle only. Olive oil was selected for the aerosol liquid

(a) Flow visualization, PIV, and dispersion (b) Breath characterization
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FIG. 2. Profile view of experimental setups for (a) flow visualization, PIV, and dispersion tests, (b) breath characterization, and (c) mask filtration tests.
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TABLE L Breathing and aerosol production parameters (95% confidence), ventilator limit switch signals were passed into the PIV timing unit,
allowing for measurement synchronization with the breathing cycle.

Pararneter Value Unit Measurements involving the manikin were performed in two

locations, both depicted in "")(), with the measurement planes
Exhalation time 1.75 ±2% located at the mid-span of the test model (within the x-y plane). The
Respiratory period 4.32±2% s first measurement field of view (F0V) measured 350 x 650 mm, cov-

Respiratory rate 13.9±2% breath/min ering the area of exhaled breath for both masked and unmasked cases,

13reath volume 690±3.5% mL and was imaged using two cameras, each at a magnification factor of

Avg. exhalation flow rate' 0.40±4% L I
0.04. Here, flow visualization and PIV images were acquired at 15 Hz,

Particles injected 2.75 x 108 ±7.5% particles/breath with the latter requiring aerosol seeding of both the breathing stream

Breath particle concentration 3.98 x 108 ±8% particles/1 and ambient environment. Double-frame PIV images were acquired
using frame separation times between 15 and 20 ms, resulting in parti-

"Flow rate computed over exhalation time. cle displacement below approximately 20 pixel. The particle images
were then processed in DaVis 10 using sliding background subtraction

component as its use in an atomizer of this design is known to give a and intensity normalization, followed by an iterative, multi-pass cross

polydisperse distribution of particle sizes with a mean diameter of correlation algorithm with a final window size of 32 x 32 pixel (50%
approximately 1 ttm,'" matching the smaller scale of aerosols expelled overlap) to determine local flow velocities at a spatial resolution of

during typical human respiration,3' '4'45 and the nuclei formed after 2.98 mm.

larger dn3plets evaporate.46 Furthermore, oil-based aerosols offer good At the second measurement location, a single camera was used to

light scattering properties for optical detection, are charge-neutralr image a 107 x 90mm FOV centered at the height of the exhalation
and have a residence time on the order of several hours, in comparison point (1.1 m from the floor) but at a 2 m distance [Pig. 2(a)]. Here, sin-

to several minutes for water-based alternatives, which is critical given gle images were acquired at a rate of0.25 Hz for up to 10 h in order to

the approximate one hour viability half-life of the SARS-CoV-2 virus' track the dispersiOn ofexhaled aerosols from the test subject. In order

and that virion containing droplet nuclei may remain suspended in air to minimize the gradients of light intensity within the image, the laser

for hours.' It should be noted that higher exhalation aerosol concen- sheet was expanded substantially larger than the dimensions of the

trations than those typical for normal breathingl4'4s45 was employed field of view (approximately 200% more), such that the core region of

(Table I) to reduce measurement uncertainty in experimental aerosol the laser bearn covered the entire field of view. The directivity of dis-

concentration estimates. For consistent data cotnparison, all concen- persion was investigated by rotating the manikin about the y-axis
tration measurements are normalized by the initial breath particle con- while keeping the measurement location fixed, with orientation angles
centration, which was maintained constant throughout the study. of 0°, 90°, and 180° considered. For each case, imaged particles (2-3

The breathing apparatus and measurement control station were pixel in the imaging plane) were detected and counted using a particle
located outside of the test room [Pig. 1(a)l, with all connections to the detection algorithm in DaVis 10.1 software, providing the measure of

interior passed through a sealed cable access. This allowed for tests to local particle concentration based on the average over the local mea-

be controlled from outside the room, thereby removing any unin- surement volume. The particle detection algorithm measures particle
tended effects the presence of the breathing apparatus, control and counts by scanning the image for peaks in local intensities after the

measurement equipment, and/or test operators may have had on the irnage is pre-processed using a sliding minimum subtraction and low-

results. The output of the ventilator was connected to the manikin pass Gaussian filter to enhance the individual intensity peaks. A

using a 12.7 mm inner diameter flexible tube, which was split into two threshold for the background noise is employed and kept constant

4.76 mm inner diameter tubes that exhaust into the manikin's nasal between all the cases for consistency.
cavity. The total nostril exit area was 113 ms-1, which is within the A total of seven PPE configurations were considered, with the

expected range for male adults.5° The limitations of this experimental manikin fitted with (i) no mask, (ii) an unvalved KN95 mask, (iii) a

setup are the absence of a thermal plume typically present around a typical three-ply blue pseudo-surgical mask, (iv) a three-ply cotton

human beindl and that the inhalation does not occur at the manikin, cloth non-medical mask, (v) a 3M R95 particulate respirator (equiva-
but rather at the inlet of the BVM [Pig. 3(10]. lent to N95 for human borne aerosols), (vi) an unvalved KN95 rnask

Qualitative and quantitative measures of aerosol dispersion from with 3 mm gaps around cheeks and nose, and (vii) a KN95 mask with

the test model were performed using simultaneous illumination and a single one-way valve on the left side. The parameters presented in

imaging of particles with a laser and digital camera, respectively Table T were kept constant across all cases. To adjust for a higher aver-

[Fig 1(a)). The methodology constitutes planar particle image veloc- age rigidity of the manikin face and have repeatable mask fits, straps
imetry (PIV) measurements,5with the specific equipment employed typically worn around the ears were tightened by anchoring them to a

including an EverGreen 70 mJ/pulse NcLYAG laser, PCO sCMOS single peg located inline with the top of the ears and at the center of

cameras (5.5 MP, 6.5 pm pixel pitch) fitted with 105 ram focal length the back ofthe head. Note that this was not the case for the R95 respi-
macro lenses, and a LaVision PTUx timing unit. This equipment was rator, which has straps that circumnavigate the head and neck. Tests

located in the test room, with the air needed for camera and laser cool- with the KN95 maskwith artificial gaps [case (vi)] were performed by
ing supplied through dedicated ventilation ducting connected to a first ensuring the same baseline fit as that of the unvalved KN95 mask

nearby sealed doorway, ensuring no air exchange with the test envi- [case (ti)), with the gaps created by 3 mm thick pieces ofvinyl foam

ronment. Control and data acquisition were performed from the exte- placed on the cheeks and cheekbones ofthe manikin, which produced
rior measurement station using LaVision's DaVis 10.0 software, The consistent leakage sites similar to the apprmch employed by Weber
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et re' The length of the foam pieces was minimized to reduce block- pressure. For ideal mask filtration efficiency, the total number ofpar-

age while ensuring consistent gap dimensions between multiple runs. tides exhausted over an exhalation cycle was counted. The result was

Tests characterizing breath particle concentration, breath volume, then compared to the case with no mask, with 50 breath cycles used to

and ideal mask filtration efficiency were also performed, with the set- establish a confidence interval.

ups used presented in Fip. 2(b) and 2(c). These tests utilized the same III. RESULTS AND DISCUSSION
breathing apparatus, breathing parameters, and imaging setup as the
dispersion tests, with the outlet of the ventilator fed to a 25 mm inner This section first discusses the ideal filtration characteristics of

diameter rigid pipe. For characterization ofthe breath particle concen-
various masks used in the present study. Thereafter, the near-field

tration, the outlet of the pipe was fed into an acrylic box (dimensions flow visualization and velocity measurements around the face of the

0.6 x 0.6 x 0.9 m) which was sealed off after a single breath and test subject are discussed. Finally, the results corresponding to particle
images were acquired at 1 Hz for 0.5 h. A uniform particle distribution dispersion in the test room are presented along with the supporting
was reached after approximately 15 min, after which the number of model results.

particles was measured. From this, and the FOV area and laser sheet
thickness (2.0 mm), the total number ofparticles contained in the vol- A. Baseline mask characteristics
ume and therefore injected by the breath was estimated, resulting in Significant variability in essential mask characteristics has been
the value reported in Table 1. The provided uncertainty range is based reported in previous studies, which tends to be more significant for
on the variance found across ten runs ofrepeatability. non-certified mask types. Thus, baseline parameters for each mask

For breath volume, ideal mask filtration efficiency, and mask type considered in the present study have been established experirnen-
pressure drop characterizations, the outlet of the pipe was exhausted tally and ensured to be consistent for the same mask types testedhere.
to open air and the measurement field ofview was inoved to the exit The baseline ideal filtration characteristics of the studied masks are

of the pipe, as shown in Fig, 2(c). Mask material was sealed around the established for the breathing parameters (Table 1) and aerosol
pipe outlet using a 3 mm thick o-ring and hose damp. PIV double- employed in the study. An estimate of ideal filtration efficiency, and
frame measurements with a frame separation times of 666 kis were the associated pressure drop across the mask, is established through
acquired at 15 Hz for the duration of the exhalation over 50 cycles. tests where the mask is sealed at the point of exhaust [Fig. 2(c), as

Image processing was performed in DaVis 10 using sliding back- described in Sec. Il], thereby removing the dependency on mask fit to

ground subtraction and intensity normalization, followed by vector the test model. The results are presented in Pig. 3(a), showing the par-
calculation using iterative, multi-pass cross correlation with a final tide concentration during exhalation, with results averaged over 50

window size of 24 x 24 pixel (75% overlap), yielding a spatial resolu- cycles and normalized by the peak concentrations reached in the unfil-
tion of 0.25 mm. The resulting velocity field data were integrated to tered case (no mask).
give phase average volumetric flow rate, yielding the total breath vol- In Fig. 3(a), for the no-mask case, exhalation begins at approxi-
ume reported in Table I. A pressure tap flush with the interior of the mately 0.5 s, with particle counts downstream of the outlet increasing
pipe wall was installed two diameters upstream of the pipe exit and rapidly after the initiation of the ochalation, followed by an extended
was connected to a Seta pressure transducer (Model 264), providing period of stabilization at the peak value, and a subsequent decrease in

static pressure measurements relative to the local atmospheric the particle concentration toward the end of the exhalation cycle. A
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similar trend is observed for the tested mask cases, with lower plateau test model is now considered in the vicinity of the face using particle
values reached as a result of filtration. The ideal filtration efficiency for flow visualization and velocimetry techniques. Results for the KN95

a mask is estimated by computing the change in the average particle and surgical mask are seen to qualitatively represent a high-efficiency
concentration within the time interval of 1 and 1.5s, i.e., the plateau mask and common cloth/non-medical masks, re.spectively. Thus, these
value, relative to the no-mask case, with obtained results summarized two configurations are used here as representative face mask groups,
in 'fable lf. The efficiency of the KN95 and R95 masks is the highest at and the results are contrasted with the no-mask case. Figure 4 illus-

approximately 95% and 96%, respectively, which agrees well with the trates nacal exhalation through an instantaneous flow visualization
rated efficiencies for these masks in the absence of leakage. Such high image at the vertical mid-plane ofthe face and at a phase angle of 1800

efficiencies are attributed to the electrostatic filters embedded in these within the breathing cycle (exhalation begins at 00). Multimedia views

masks, which have been shown to effectively filter both charged and included for each case depict the flow development over a few breath-

neutrally charged partic1es.4 Filtration efficiencies for the blue surgi- ing cycles. The exhaled flow in the case of no mask [Fig. 4(a)
cal mask and cloth masks are significantly lower at 47% and 40%, (Multimedia view)] is typical of a transient turbulent jet, with the

respectively, meaning that more than half of the aerosol particles pass expelled aerosols directed downwards and the jet front reaching a dis-

through these masks. The present results are in reasonable agreement tance from the nose of approximately 300 mm within approximately
with Jung et al, who compared filtration efficiencies of a number of 1 s. The turbulent nature of the jet is apparent, with small scale eddies,
medical and non-medical masks. Note that a relatively wide variation visualized by particle clouds, present throughout the jet core, with the
of filtration efficiencies has been reported for these types of PPE in darker patches around the jet perimeter showing fluid entrained into

previous studies,'6-''' largely attlibuted to the lack of stringent filtra- the jet by turbulent mixing. In fitting the manikin with a mask, both
tion performance standards. the KN95 and surgical masks [Figs 1(h) (Multimedia view) and 1(c)

Pressure drop across a mask and the corresponding flow resis- (Multimedia view), respectively] are successful in arresting nearly all
tance coefficient (AP/Q, where Q is the peak flow rate) are important forward momentum of the exhaled jet. As noted across the litera-
considerations since both provide measures of mask breathability and, ture,c("" this is the primary protective mechanism ofa mask for direct
consequently, comfort when worn by an individual, with a lower pres- exposure to aerosols as it serves to reduce and redirect the forward
sure drop and resistance coefficient indicating higher comfort The momentum of the exhaled breath, which, as will be shown in Sec. itI C,
results in Fig. 3(h), along with the parameters summarized in Table 1» has a significant effect on the dispersion of exhaled aerosols away from
show that the KN95 and cloth masks have the highest pressure drops the subject over time.
and resistance coefficients, indicating relatively poor breathability. In It is important to note that, while masks [Figs. 1(h) (Multimedia
comparison, the pressure drop across the R95 mask is approximately view) and ,t(,..) (Multimedia view)] decrease the forward momentum
40% lower than that of the KN95 mask, which is significant given a of the respiratory jet, a significant fraction of aerosol escapes the
similar level of filtration efficiency. Pressure drop across the surgical masks, particularly at the bridge of the nose. Further, aerosols can also
mask is comparable to that of the R95, indicating a similar level of be seen in front of the surgical mask due to the lower material filtration
breathability and comfort however, this comes at the cost of signifi- efficiency (Tpble 10. These leakages are more readily apparent in the
candy reduced filtration efficiency. It should be noted that substantial multimedia views. Recent studies employing similar visualization tech-
variability in measured pressure drop can occur. evenfor the same niques for other types ofexpiratory events, such as sneezing, coughimg,
mask types from different manufacturers;`"'s'"", however, the laughing, and spea1dng,2''''64 show similar leakage through surgical
trends observed in the present measurements fall within the range of and common cloth masks. In those studies, higher pressure differences
values reported previously. Therefore, these results can serve as a qual- were imposed and therefore particles passing through the mask may
itative guide toward the balance between ideal filtration performance have been expected, while the present results highlight that the pres-
and breathability for common face masks.

sure difference created by normal breathing is sufficient to cause aero-

sols to pass through the fabric of a surgical mask In contrast, such
B. Exhalation flow characterization leakage is negligible in the KN95 case [Fig. 4(h) (Multimedia view)),

With baseline filtration characteristics of the masks established, which is representative ofhigh quality, certified masks.

their effect on the evolution of exhaled breath through the nose of the As previously noted, a significant quantity of aerosol escapes at

the bridge of the nose in Figs. 4(b) (Multimedia view) and 4(c)
TABLE IL Filtration characteristics of various masks at an integrated flow rate of 0.4 (Multimedia view), which highlights the importance of the fit of the
L s1. AP and Pdy„ indicate the peak pressure drop and the peak dynamic pressure, mask to the face. Here, the fit of each mask is typical of appropriate
respectively, obtained at the peak flow rate (Q = 0.61 L s-'). The 95% confidence

usaueintervals on the mean filtration efficiencies and peak pressure drop are within 0, with the straps tightened (as outlined in Sec. II) and the built-in

±-1.5% and ±0.25%, respectively, for all the cases. wire shaped to the bridge of nose. Nonetheless, aerosols escape at the

perimeter of the mask due to inevitable imperfections in the mask fit,

Filtration AP/Q with the most significant quantity of partides escaping at the bridge of

Mask material efficiency (%) AP (Pa) AP/Par, (Pa s/m3 x 10') the nose. Other leakage sites include the interface of the mask edges
with the cheeks and lower jaw [not captured in Fiff. 4(h) (Multimedia

Cloth 40 1196 1356 19.67 view) and 4(c) (Multimedia view) due to laser sheet positioning]; how-

Surgical 47 573 650 9.42 ever, these results and other supplementary measurements (not shown

KN95 95 1014 1150 16.68 for brevity) confirm that leakage at the bridge of the nose far exceeds

R95 96 606 687 9.97 all other leakage points. At the bridge of the nose, the particle clouds
that escape the masks are relatively dense in comparison to the exhaled
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jet in the no-mask case, which is attributed to the significant redirec- and backward by the mask and remains attached to the forehead due to

tion of momentum needed to force particles out at the top of the the Coancia effect, with peak velocities reduced to less than 0.10 ms—

mask, resulting in much lower exit velocities and hence reduced turbu- For the surgical mask, the flow that penetrates through the front ofthe

lent diffusion, The observed particle concentrations just outside the mask is of relatively low forward momentum and, consequently, much

mask qualitatively agree with the results of Sickbert-Bennett et aL lower penetration depth, as seen in Fig. 4(c) (Multimedia view).
who obtained fitted filtration efficiency (PPE) estimates of more than Together, the flow visualization and NV results (Ngs 1 and respec-

95% for inhalation with N95 type masks, However, their FEE estimates 'lively) highlight important safety aspects when considering aerosols dis-

are based on the particle concentration entering the mask from the Persecl by an individual's breathing. When not fitted with a mask,
atnbient air and are not directly indicative of the mask efficiency when exhalation from the nose produces a relatively strong turbulent jet con-

considering the exhalation of aerosols. The results in Fig. 4 illustrate taining well mixed particles that will disperse relatively quickly away

that a notable amount of partides leak out at the perimeter of all from the subject While in the case of equipping a mask, the jet
masks, whic.h is expeded to result in notably lower effective filtration momentum is significantly reduced and redirected, leading to leakages
efficiency, compared to ideal filtration efficiency, when exhalation is of aerosols at any point where the mask does not maintain a tight seal

considered. to the face. Based on the results obtained here, the leakages are most

Figure 5 presents phase-averaged velocity fields, again at a phase significant at the bridge of the nose, leading to dense aerosol douds

angle of 180° within the breathing cycle, matching Fig. 4. Multimedia exiting near and remaining dose to the fore and top ofthe head.

views are also provided for each cage, showing phase-averaged velocity
field development over the full exhalation cycle. Note that these mea- C. Aerosol dispersion in an indoor environment
surements were performed at the mid-plane of the manikin face, not Noting the significance of both the ideal filtration characteristics
at the center of a given nostril. For the case with no mask [Fig. 5(,i) (Sec. l.F. A) and fit of a mask (Sec. fl), it is apparent that both effects
(Multimedia view)], typical turbulent jet characteristics are noted, with must be taken into account in order to provide an accurate measure of

jet propagation and spreading rate typical of accelerating jet flowethe effectiveness of a mask in reducing the dispersion of an aerosol
Within the measurement plane, peak velocities range from 0.10 to exhaled by an individual. This is investigated through the measure-

0.12 ms-1 in the core of the jet, which is within the range ofvelocities ment of aerosol dispersion from the test model in a vacant indoor

investigated in previous studies for normal breathing.5:"-i The space over a period of 10 h, with the particle concentration measured

results confirm that the forward momentum is decreased dramatically at a 2 m distance from the subject [Fig. 2()], aligned with the widely
when the subjed is fitted with a mask [Piga. 5(h) (Multimedia view) accepted social distancingrecommendations.
and 5(c) (Multimedia view)j, as was seen in the flow visualizations In an enclosed space with negligible convective effects, such as

(Fig. 4). For these cases, the expelled flow is directed primarily upward the room in which the tests are conducted, the concentration of
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dispersed aerosols away from the source is governed by the unsteady c*(t) =
11 (1 - e-1.t). (3)

diffusion equation .1.*

dc= V • (KVc) + R - l(1)
For the purposes of pradical data assimefiilationconsidered in the pre-

.t
= c, sent study, the underlying simplification absorbs the effect ofdiffusion

3 into the sink and source terms. This makes the solution dependent on
where c is the concentration of aerosol particles (particles m- ), t is the spatial location, and the relevant parameters are marked with an
time, K is the diffusion coefficient (nr? 8-1), R is the particle injection asterisk (e, R*, ).*). Equation (3) models the temporal evolution of
rate (partides 111-3 S-1), and the sink tenn containing the decay rate A concentration in a typical first-order fashion with a saturation concen-

(s- I) which takes into account partidedecay.trationof c.*t = R*/its. Although previous studies have noted signifi-
While Eq. (1) has been used for modeling in a number of previ- cant deviations of diffusion-based computational results from the

ous studies,tm35'n the model outcomes are predicated on appropri- well-mixed model,'" the simplified model wili be shown to fit well
ate estimation of the injection rate, decay, and diffusion terms, with with the experimental data and thus provides a suitable comparison
the commonly employed coarse estimates only providing qualitative basis for saturation conditions. The latter allows for relative source

understanding of the spatial and temporal evolution of particle con- strength comparisons between different test cases, which is ofparticular
centration for various room and source configurations. In practice, it importance for the evaluation ofthe apparent mask filtration efficiency.
is extremely challenging to obtain reasonable estimates for these val- Experitnental results from the aerosol dispersion tests are pre-
nes,' while computational results remain extremely sensitive to these sented in Pig. 6, with results normalivPd by the average particle con-

parameters. centration of a single breath (Table I) and smoothed using a 10 min
A significant simplification to Eq. (1) is commonly employed by moving average. For clarity, the variability between repeated measure-

assuming instantaneous distribution ofproduced aerosols in the room ments is illustrated by the shaded regions only in the no-mask and
as in the following equation: KN95 case% which are representative ofthe typicalvariability observed

in all the tested cases. In Fig. 6(b), the results are also plotted on a loga-ck
= R - Ac. (2) rithmic scale and are fitted based on the typical first-order behavior

dt described by Eq. (3). The obtained least squares fit parameters are pre-
The solution to Eq. (2), subject to the initial condition c* (t .----- 0) = 0, sented in 'I kle III, with the corresponding confidence intervals deter-
is given by mined based on repeated tests.
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It can be seen that the simplified model captures the essential The resulting estimates for the apparent filtration efficiency (nArE) are

concentration trends well. The average relative concentration in the reported in l'rtble 111, which confirms that tiAFE for all the masks is sig-
no-mask case is seen to asymptotically tend to the local steady state nificantly lower than the filtration efficiencies for their respective mate-

value of 1.13% of the breath particle concentration after a period of rials presented in 'fAle 11. The R95 mask has the highest tiAFE of
10 h. Upon fitting various masks to the manikin, the relative concen- 60.2%, which is attributed to the tighter fit of the mask obtained by the
trations are lowered in comparison to the no-mask case, indicating a overhead straps, a relatively stifffabric, and the built-in soft sealing layer
reduction in the source strength due to filtration. The same is also cap- at the nose bridge of the mask. For KN95 mask, the gaps along the
tured in the reduction of the relative particle injection rate. However, cheeks and the nose bridge are found to be comparatively larger,
the relative changes in the injection rate are significantly lower than which leads to a lower riAFE despite a similar filtration efficiency of
those expected purely based on the ideal filtration efficiency of the the material. The cloth and surgical masks perform relatively poorly
mask material (Table 1.1), which is attributed to the substantial aerosol with efficiencies of only 9.8% and 12.4%, respectively, due to both

leakage seen in Fig. 4, low material filtration efficiency and significantly higher amounts

Given dose adherence of the experimental data to Eq. (3), the of leakages around the cheeks and bridge of the nose. Further, due
estimated saturated, i.e., steady state, concentration levels can be used to the higher flexibility of the cloth and surgical mask material, they
to deduce the apparent filtration efficiency of the masks, easily deform during exhalation, causing an increase in the size of

the preexisting gaps, allowing more aerosols to escape.
1IA55 = 100 X (C5.atm,swk Cssat) (4) In order to further evaluate the effect of leakage through the gaps

around the cheeks and the nose, a separate case with the KN95 mask

was considered with 3 mm gaps created artificially, as described in
TABLE III. Apparent filtration characteristics of various masks based on particle dis: Sec. 11. The 3 mm gaps are representative of the typical gaps observed
persion tests over 10 h. fe ((%/h) of the breath particle concentration) and A° (r) for the surgical and cloth masks and provide a "loose-fittine KN95
are fit parameters estimated using a multi-variable least squares fit of Eq. (3) to the

case. Results for the KN95-gap case in Fig. 6 and Table ill show a sig-experimental data in Fig. ti. Values for the pararneters are shown with a 95% confi-
dence interval based on the t-stafistic. Confidence interval on flAFE incorporates the nificant reduction in the filtration effidency compared to the baseline

variation in the no-mask case. KN95 mask, with 17AFE decreasing from 46.3% to a paltry 3.4%. This
offers a holistic perspective on the implications of loose fitting masks

Material (%h) 1° (11- ) cs'a, = R.12. (%) n„,,(%) and aerosol build-up, in contrast with the results of Sickbert-Bennet
et al,'' whose single-point measurement directly behind the mask

No mask 0.53 ± 0.11 0.46 ± 0.11 1.13 ± 0.057 • • • shows an efficiency (FFE) of more than 90% with a sub-optimally fit
Cloth 0.45 ± 0.27 0.44 ± 0.31 1.02 ± 0.11 9.8 ± 9.7 N95 mask. An additional point of comparison is provided in the pre-
Surgical 0.41 ± 0.36 0.41 ± 0.39 0.99 ± 0.11 12.4 ± 9.7 sent study by an appropriately fitted KN95 mask equipped with a one-

KN95 0.27 ± 0.10 0.45 ± 0.12 0.61 ± 0.095 46.3 ± 9.4 way valve, which has an apparent efficiency of approximately 20%.

R95 0.19 ± 0.09 0.42 ± 0.11 0.45 ± 0.09 60.2 ± 9.0 This illustrates that controlled discharge through a valve on a high-
KN95-gap 0.46 ± 0.16 0.42 ± 0.21 1.09 ± 0.09 3.4 ± 8.9 efficiency mask may lead to a better overall exhale filtration compared
KN95-valve 0.37 ± 0.12 0.41 ± 0.14 0.90 ± 0.09 20.3 ± 8.9 to either a lower-grade mask (cloth or surgical) or a loosely fitted high-

efficiency mask.
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An important aspect of mask usage that is not apparent in Fig. 6 the 2 m distance from the source was investigated in the no-mask and

due to temporal smoothing and averaging over repeated runs is illus- KN95 cases, and the results are presented in Fig. 2. The results for the

trated in Fig. 7, which presents raw particle concentrations for a no-mask case in Fig. 8(a) show that the average concentrations

selected subset of test cases. The instantaneous particle concentrations reached at 900 and 180° decrease in comparison to those at 00, but the

measured Within the field ofview in Fig. 7(a) show large temporal var- effect of the orientation is less than 10%. In the case of KN95 mask
iations in local concentrations when masks are used, which consis- [Fig, 8(b)1, the particle concentrations at the non-zero orientations are

tently exceed those seen for the no-mask case. The instantaneous only slightly higher than those at 00. While the general trend

magnitudes of particle concentrations reach up to 1.6% of the single highlighted by these results is in accordance with the expectations
breath concentration in the case of blue surgical mask roughly 40% based on the flow visualization resu]ts (Fig. 4), the differences with ori-

above the saturation concentration reached in the no-mask case. entation are relatively minor which indicates that the anticipated effect

These maximum excursions in the cases of the KN95 and R95 masks of directivity due to advection is primarily confmed to the near vicinity
are lower; however, the instantaneous spikes in concentration surpass of the source. In the absence ofventilation effects, turbulent diffusion

the average no-mask concentration in the first hour of the test These appears to largely equalize the concentration along the circumferential
excursions in the local particle concentrations are attributed to the direction at and beyond the 2 m radial distance surrounding the

presence of dense particle douds that frequently pass through the field source. This is in accordance with the typical deposition mechanisrns
ofview, as illustrated in Fig. 7(b). The figure shows representative con- observed in the case of suspended particIes/' However, the observed
centration maps of the partide clouds in the blue surgical and the effect may be limited to relatively large room sizes, such as those used
KN95 mask cases. Peak concentrations reach up to 3% of the particle in the current experiment, where the advection effects near the source

breath concentrations in the blue surgical mask case, which are local- become negligible well inside the boundaries of the room. The current

ized within the core regions of the clouds and indicate a much higher results are in qualitative agreement with the results from diffusion
threat than that perceived based on the averaged results in Fig. 6. based mode1s35 in a poor ventilation scenario.

Although these particle clouds were present in every tested case with a Finally, the effect of room ventilation and/or air cleaning is inves-

mask, their frequency and sizes decreased for masks with better fits tigated on the aerosol dispersion 2 m in front of the manikin.

and higher apparent filtration efficiencies (r/AFE), as illustrated by rep- Measurements are conducted at three different settings ofa mobile air

resentative realizations for KN95 and R95 masks in Fig, 7(b). The purifier installed in the comer of the room (left top comer in Fig. 1).
implication for disease mifigation is a significant temporal variability Due to a high efficiency particle air (HEPA) filtration (>99% effi-

in the exposure risk associated with masks in an unventilated indoor ciency), the unit allows a controlled modeling of ventilation settings,
environment Recent studies'z' 3 have noted similar concentration with effective air-change rates (ACH) of 1.7, 2.45, and 3.2 h-1 consid-
excursions attributed to the local flows, exceeding the predictions ered in the present investigation. The results pre.sented in Figs. 9(;1)
based on the well-mixed and diffiision based models. and 9(b) show a notable reduction in local concentration in front of

It is of practical interest to investigate the directivity of the the manikin even with relatively low effective air-change rates, as also

exhaled particles for social distancing purposes in indoor environ- noted by previous studies33) The measured concentrations are seen

ments with poor ventilation. Directivity of the particle dispersion at to decrease with increasing ACH, and the steady-state (csa`,) is achieved

1)

0 1 2 3 4 5 6 7 8 9 10

(a) Time [hr] (b), I 2

FIG. 7. (a) Raw particle concentration for representative test cases considered In Fq. 6 with moving average shown wilh black dashed lines. (b) Instantaneous relative particle
concentration fields for the selected cases. Relative concentrations are represented as a fraction of the breath particle concentration,
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within le.ss than 4h in all the air-deaning cases. The results are fitted unventilated scenario. In this case, the apparent filtration efficiency
to the simplified model [Eq. (3)] in Fig. 9(b), and the fits are seen to (nAK) is obtained by the relative change in the steady-state concen-

approximate the data well. The corresponding fit parameters are tration (4„) between the ventilated and unventilated cases. The

summarized in Table TV. As expected, the increase in ACH results results in T,ible IV show that the steady-state concentrations are

in a notable increase in the decay rate (A,*), which is reflected in the decreased in the range 69%-84% for the considered cases and cor-

earlier saturation of the local concentration. This is also in accor- respond to a much higher r/AFE compared with the best perforrning
dance with the increased diffusion coef'ficient in mixing ventilation mask in an unventilated scenario (Table Ill). However, this also
scenarios as shown by Foat et al.7z and Cheng et al.at comparable suggests that relatively low ventilation rates (ACH < 3.2 h-1) may
ACH. The steady-state values are used to estimate an apparent fil- not be sufficient to reduce exposure to within acceptable levels at

tration efficiency (rim,E) of the system in order to draw meaningful the typical social distancing guideline of 2 in, which supports the

comparisons with the results from the mask cases in an findings from previous studies.''''
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TABLE IV, Apparent filtration efficiencies for various air-change rates (ACH) based style and elasticity, and whether or not the mask is equipped with a

on parficie dispersion tests with no-mask. fr ((%/h) of the breath particle =centre- deformable nose piece that can be tightly shaped to the nose.

ton) and A' 00 are fit parameters estimated using a multi-variable least squares fit
Furthermore, although the present study does not characterize the

of Q. (3) to the experimental data in Fig. 9.
effectiveness of naasks during inhalation, the aforementioned loss of

ACH 12" (%/h) A* (lc') clat Ra Ia* (96) n (%) filtration efficiencY due to perimeter leakage is also expected to be pre-
sent during inhalation, although it is to a lesser extent due to the

0 0.53 0.46 1.13 improved sealing effect produced by the negative pressure difference
1.7 0.48 1.36 0.35 69 relation to the ambient.

2.45 0.52 2.19 0.24 79 The near-field velocity measurements indicate that the forward

3.2 0.41 2.27 0.18 84 momentum ofbreath exhaled through the nose is reduced significantly
and redirected when the subject is equipped with a mask.
Furthermore, this attenuation of the forward momentum increases

CONCLUSIONS
with the filtration efficiency of the mask material when a proper fit is

IV. ensured. Thus, the present results endorse the use of high-efficiency,
The present study experimentally investigates the dispersion and unvalved masks with a proper fit when the recommended social dis-

accumulation of aerosol partides in indoor environments in the con- tancing guidelines cannot be maintained between individuals.
text of the guidelines proposed by national health agencies to control Measurements of aerosol concentration at a 2 m distance from
the transmission ofCOVID-19. Experiments were conducted in a con- the subject show a characteristic increase in average particle concentra-
trolled laboratory environment with a test manikin in a seated position tion with time in the absence of ventilation, following the first order
mimicking relaxed exhalation through the nose, typical of an average response based on the well-mixed room model. Across all cases, rela-
adult. The manikin was equipped with five different commercially tive particle concentrations saturate at elevated levels, indicating accu-

available masks that have seen widespread use throughout the course mulation of aerosol particles within the room. When the subject is not

of the COV1D-19 pandemic. Both near-field flow visualizations and fitted with a mask, the saturation concentration is the highest among
far-field particle concentration measurements allow for a holistic all the cases tested. A decrease in saturation concentration is seen for
investigation of the effect of masks and ventilation in the test room, all mask types; however, the effective filtration is notably lower than
and provide a quantitative measure relative to aerosol concentrations the ideal filtration efficiency of the material due to leakages in accor-

and mask efficiencies of interest for transmission risk assessment, dance with a mask's ability to decrease the number ofparticles released
model development, and implementation ofadaptive health and safety into the room per breath. Thus, the apparent filtration efficiency of a

practices at workplace. The results highlight that (i) considerable rela- mask (qAFE) is estimated based on the relative difference in saturation
tive aerosol concentration levels can be reached at a 2 m distance from concentration at the measurement location between cases with and
the subject in an unventilated space, and even when the subject is without a mask. This metric provides a more representative measure

equipped with a mask, the relative concentrations are notably higher of maslc efficiency and is of particular interest for future modeling
than those expected based on the ideal/rated efficiency of the masks; studies and continuous occupancy risk assessment.

(ii) fit of the mask to the face, in tenns of limiting leakage around the The results show that a standard surgical and three-ply cloth
mask perimeter, is critical for limiting aerosol dispersion in an unven- masks, which see current widespread use, filter at apparent efficiencies
tilated space, especially for high effidency masks (e.g., N95/KN95); of only 12.4% and 9.8%, respectively. Apparent efficiencies of 46.3%
and (iii) increased ventilation/air-deaning capacity significantly and 60.2% are found for KN95 and R95 masks, respectively, which are

reduces the transmission risk in an indoor environment, surpassing still notably lower than the verified 95% rated ideal efficiencies.
the apparent mask filtration efficacy even at relatively low air-change Furthermore, the efficiencies of a loose-fitting KN95 and a KN95
rates (,-,‘2 room volumes per hour). mask equipped with a one-way valve were evaluated, showing that a

The baseline filtration characteristics for the various masks tested one-way valve reduces the masles apparent efficiency by more than
in this study indicate that more than 50% of aerosols (polydisperse, half (down to 20.3%), while a loose-fitting KN95 provides a negligible
1 pm mean diameter) can pass through the material of commercially apparent filtration efficiency (3.4%). The present results provide an

available cloth and surgical masks in ideal conditions (zero leakage important practical contrast to many other previous experimental and
due to fit), whereas ideal filtration efficiency is 95% (or higher) in the numerical investigations, which do not consider the effect of mask fit
case of KN95 and R95 masks. Flow visualizations and velocity mea- when locally evaluating mask efficiency or incorporating mask usage
surements in the near-field (immediate vicinity of the face) indicate in a numerical modeL Nevertheless, ifworn correctly, high-efficiency
that none of the tested masks is performing at their ideal filtration effi- masks still offer significantly improved filtration efficiencies (apparent
ciencies due to leakages through gaps in the fit of the mask. This and ideal) over the more commonly used surgical and cloth masks,
occurs around the cheeks, below the jaw, and at the bridge of the nose, and hence are the recommended choice in mitigating the transmission
with the latter being the most significant for all masks. Aerosols are risks ofCOVID-19.
seen to escape through these leakage sites in the form of concentrated The directivity of aerosol dispersion was assessed through con-

partide clouds that do not mix quickly with the ambient air on centration measurements at a 2 m distance and at locations in front of
account of relativdy low flow velocities and hence low levels of (0°), to the side of (90°), and behind (180°) the subject with a surgical
turbulent mixing. The degree of leakage varies between masks, with and KN95 masks. For all the cases, the effect of orientation was less

high-efficiency masks, such as the KN95, performing better. Factors than about 10% of the local particle concentration and indicated a rel-

affecting leakage at the mask perimeter include mask geometry, strap atively minor directivity effect at a distance of 2 m. It is conjectured
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based on the flow measurements in the vicinity of the manikin face transmission of COVID-19 indoors be minimised?: Envicol. hit. 142, 105832

that significant directivity effects are confined to the relatively close (2020).
'25. Y. Park, Y.-M. Kim, S. Yi, S. Lee, B.-J. Na, C. B. Kim, J.-L Kim, H. S. Kim, Y.

proximity of the host.
B. Kim, Y. Park et aL, “Coronaviros disease outbreak in call center, South

The effect of ventilation/air-cleaning was consider using a HEPA Korea: Ea terguti; infect. Die. 26, 1666 (2020).
air purifier at the recommended pre-pandemic air-change rates 13H. Qian, T. Miao, L. Liu, X. Zheng, D. Luo, and Y. Li, Indoor transmission of

(ACH = 1.7-3.2 h-1). The results show that ventilation air-exchange SARS-COV-2: Met1RXiv (2020).
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Disease Control and Prevention, 2021); accessed 20 April 2021.
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an air-change rate of 1.7 h-1 (and higher) outperform cases with Transmitted? (World Health Organization, 2021); accessed 2 May 2021.
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However, at these low ventilation rates, a notable particle concentra- on COV1D-19: Basic Facts (European Centre for Disease Prevention and

tion is still present at a 2 m distance, which is indicative of higher ven- Control, 2021); accessed 2 May 2021.
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Balasubranianian, H. Bordbar, P. E.rastö, R. Grande et aL, "Modelling aerosol
prolonged occupancy. transport and vinis exposure with numerical simulations in relation to SAES-

CoV-2 transmission by inhalation indoors: Safrty Sci, 130, 104866 (2020).
ACKNOWLEDGMENTS 18R. Mang, Y. Li, A. L. Zhang, Y. Wang, and M. J. Molina, 'Identifying airborne

transmission as the dominant route for the spread of COVID-19," Pith girl

The authors gratefiilly acknowledge the Natural Sciences and Aead Sc.i. 117, 14857-14863 (2020).
Engineering Research Council of Canada and Workplace Safety and 19N. H. Leung, D. K. Chu, E. Y. Shiu, K.-H. Chan, J. J. McDevitt, B. J. Hau, H.-L.

Prevention Services for supporting this research. The authors also Yen, Y. Li, D. K. lp, J. M. Peiris et al., 'Respiratory virus shedding in exhaled

__breath and efficacy of face masks," Nat. Med. 26, 676-680 (2020).acknowledge Crystal Fountains Inc. (Toronto, Canada), who
''Y. Liu, Z. Ning, Y. Chen, M. Guo, Y. Liu, N. K. Gah, L. Sun, Y. Duan, J. Cai, D.

donated the ventilator used in this study. Westerdahl et aL,'Aerodynamic analysis ofSARS-CoV-2 in two Wuhan hos-

DATA AVAILABILITY pitals: Hatur.... 582, 557-560 (2020).
C. R. Machityre, Q. Wang, S. Cauchemez, H. Seale, D. E. Dwyer, P. Yang, W.

The data that support the findings of this study are available Shi, Z. Gao, X Pang, Y. Zhang et al., 'A cluster randomized dinical trial corn-

from the corresponding author upon reasonable request. paring fit-tested and non-flt-tested N95 respirators to medical masks to prevent
respiratory virus infection in health care workers: lulluenza Respir. Viruuw, 5,

REFERENCES
170-179 (2011).
M. Liang, L Gao, C. Chen& Q. Zhou, J. P. Uy, K. Heiner, and C.Sun, 'Efficacy

11.. Bouroulba, "The fluid dynamics of disease transmission: Arum. Rv. Fluid of face mask in preventing respiratory virus transmission: A systematic review

Mech. 53, 473-508 (2021). and meta-analysis," Travel Med. infect. Dig. 36, 101751 (2020).
2R. Mittal, R. Ni, and J.-H. Seo, "The flow physics of COVID-19: J. tiliiid 73A. Davies, K.-A. Thompson, K. Giri, G. Kafatos, J. Walker, and A. Bennett,
W.-h. 894, F2 (2020). "Testing the efficacy of homemade masks: Would they protect in an influenza

3L. Bourouiba, -Turbulent gas clouds and respiratory pathogen emissions: pandemic?: ,'.irmt,ter Med, Putdie. lir iiiii Przparedness 7, 413-418 (2013).
Potential implications for reducing transmission of COVID-19: JAMA 323, 24Y. Wang, H. Tian, L. Zhang, M. Zhang, D. Guo, W. Wu, X. Zhang, G. L Kan,
1837-1838 (2020), L. Jia, D. Huo et aE, 'Reduction ofsecondary transmission of SARS-CoV-2 in

4S. Asadi, N. Bouvier, A. S. Wexler, and W. D. Ristenpart, 'The coronavirus households by face mask use, disinfection and social distancing: A cohort study
pandemic and aerosols: Does COVID-19 transmit via expiratory particles?" in Beijing, China," 0tvii (antral l iestili 5, e002794 (2020).
AerosoL Sci. Technol, 54(6), 635-638 (2020). 28j, Wu, F. Xu, W. Zhou, D. IL Feikin, C.-Y, Lin, X. He, Z. Zhu, W. Liang, D. P.

sN. van Doremalen, T. Bushinaker, D. H. Morris, M. G. Holbrook, A. Gamble, Chin, and A. Sehuchat, "Risk factors for SARS among persons without known

B. N. Williamson, A. Tamin, J. L. Harcourt, N. J. Thornburg, S. I. Gerber, J. O. contact with SARS patients, Beijing, China," Emerging infect. Dis. 10, 210

Lloyd-Smith, E. de Wit, and V. J. Munster, "Aerosol and surface stability of (2004).
SARS-CoV-2 as compared with SARS-CoV-1: ld, Engl. T. Med, 382, 28j, Howard, A. Huang, Z. Li, Z. Tufekci, V. Zdimal, H.-M. van der Westhuizen,
1564-.1567 (2020). A. von Delft, A. Price, L Fridman, L.-H. Tang et aL, 'An evidence review of

8S, W. X. Ong, Y. K. Tan, P. Y. Chia, T. H. Lee, O. T. Ng, M. S. Y. Wong, and face masks against COVID-I9," Pair. Nall. Acid, S.,-.1 118, e2014564118
K. Marimuthu, "Air, surface environmental, and personal protective equip- (2021).
ment contamination by severe acute respiratory syndrome coronavirus 2 Y. Li, G. M. Leung, J. Tang, X. Yang, C. Chao, J. Z. Lin, J. Lu, P. V. Nielsen, J.

(SARS-CoV-2) from a symptomatic patient," JAMA 323, 1610-1612 (2020). Niu, H. Qian et at, 'Role of ventilation in airborne transmission of infectious

7S. Asadi, C. D. Cappa, S. Bsrreda, A. S. Wexler, N. M. Bouvier, and W. D. agents in the built environment—A multidisciplinary systematic review,"

Ristenpart, "Efficacy ofmasks and face coverings in controlling outward sew- Indoor Air 17, 2-18 (2007).
sol particle emission from expiratory activities," Sci. Rep. 10, 15665 (2020). 28Z. T. Ai and A. K Melikov, 'Airborne spread of expiratory droplet nuclei

8S, Peng, C. Shen, N. Xia, W. Song, M. Fan, and B. J. Cowling, 'Rational use of between the occupants of indoor environments: A review: Tiiiiuni Air 28,
face masks in the COVED-19 pandemic," Lancet Reepir, Merl. 8, 434-436 500-524 (2018).
(2020). 79P. V. Nielsen, ``Contzol of airborne infectious diseases in ventilated spaces,"

9Y. Li, H. Qian, J. Hang, X. Chen, L. Hong, P. Liam& J. Li, S. Xiao, J. Wei, L Liu J. R. Soc. Interface 6, S747-S755 (2009).
et at,'`Evidence for probable aerosol transmission of SARS-CoV-2 in a poorly 30G. Sze To, M. Wan, C. Chao, F. Wei, S. Yu, and J. Kwan, "A rnethodology for

ventilated restaurant: Med.RXiv (2020); accessed 13 July 2021. estimating airbome virus exposures in indoor environments using the spatial
10D. Lewis, Is the coronavirus airborne? Experts caret agree," Nature 580, 175 distribution of expiratory aerosols and virus viability characteristics: indoor

(2020). Air 18, 425-438 (2008).
111.. Morawska, J. W. Tang, W. Bahnfleth, P. M. Bluyssen, A. Boerstra, G. 31E. Bjorn and P. V. Nielsen, "Dispersal of exhaled air and personal exposure in

Buonanno, J. Cao, S. Dancer, A. Floto, F. Franchimon et aL,'How can airborne displacement ventilated rooms," Indoor Air 12, 147-164 (2002).

Phys, Fluids 33, 073315 (2021); dot 10.1063/5.0057100 33, 073315-13

Published under an exdusive license by AIP Publishing

Case 3:21-cv-00733 Document 1-15 Filed 09/22/21 Page 13 of 14 PagelD #: 161



scitation,orgrjournaphf

32R. IC Bhagat, M. D. Wykes, S. B. Dalziel, and P. Linden, "Effects of ventilation 56A. Konda, A. Prakash, G. A. Moss, M. Schmoldt, G. D. Grant, and S. Guha,
on the indoor spread ofCOVID-19: J. Fluid Mech. 903, Fl (2020). "Aerosol filtration effidency of common fabrics used in respiratory cloth

33R. Mittal, C. Meneveau, and W. Wu, "A mathematical framework for estimat- masks: ACS '.‘lann 14, 6339-6347 (2020),
ing risk of airborne transmission of COVID-19 with application to face mask S. N. Rogak, T. A. Sipkens, M. Guan, H. Nikookar, D. Vargas Figueroa, and J.
use and social distancing: Phys. Fluids 32, 101903 (2020). Wang, 'Properties ofmaterials considered for improvised masks: Aerosol So

E. Riley, G. Murphy, and R. Riley, "Airborne spread of measles in a suburban Technol. 55, 398-413 (2021).
elementary school: Am. J. Epidemiol. 107, 421-432 (1978). 55B. Maher, R. Chavez, G. C. Tomer, T. Nguyen, and Y. Hassan, "A fluid

35Z. Lau, K. Kaouri, and L M. Griffiths, ''Modelling airborne transmission of mechanics explanation ofthe effectiveness ofcommon materials for respiratory
COVID-19 in indoor spaces using an advection-diffusion-reaction equation," masks," Int. J. Infect. Dis. 99, 505-513 (2020).
srXiv2012.12267 (2020). 59M. Zhao, L Liao, W. Xlao, X Yu, H. Wang, Q. Wang, Y, L. lin, F. S. Kilinc-

36B. Blodcen, T. van Druenen, A. Ricci, L. Kang, T. van Hooffi P. Qin, L Xia, C. Balci, A. Price, L Chu et al., "Household materials selection for homemade
A. Ruiz, J. Arts, J. Diepens et A, 'Ventilation and air cleaning to limit aerosol cloth face coverings and their filtration efficiency enhancement with triboelec-

particle concentrations in a gym during the COVID-19 pandemic," Build, tric charging: .'..‘ianci tett. 20, 5544-5552 (2020).
Eileiron. 193, 107659 (2021). 6°J. N. Hanro,k M. J. Plumley, K. Schilling, D. Sheets, and L. Wilen, "Comment

C. K. Ho, 'Modelling airborne transmission and ventilation impacts of a on 'aerosol filtration efficiency of common fabrics used in respiratory doth

COV1D-19 outbreak in a restaurant in Guangzhou, China: Int. J. Compot. masks': ACS NsIsil 14, 10758-10763 (2020).
Pluid Dyn. 35, 1-19 (2021). 41S. Verma, M. Dhanak, and J. Frankenfield, "Visualizing the effectiveness offace

36G. Buonanno, L. Stabile, and L. Morawslta, ''Estimation of airborne viral emis- masks In obstructing respiratory jets: Phys. Philds 32, 061708 (2020).
sion: Quanta emission rate of SARS-CoV-2 for infection risk assessment," 62C. J. Kibler and R. Hain, "Fundamental protective mechanisms of face masks

Environ, Int. 141, 105794 (2020). against droplet infections: J. Aerosol Sci. 148, 105617 (2020).
39S. Shao, D. Thou, R. He, J. Li, S. Zou, K. Mallery, S. Kumar, S. Yang, and J. Hong, 631 M. Viola, B. Peterson, G. Pisetta, G. Pavar, H. Akhtar, F. Menoloasdna, E.

`Itisk assessment of airborne transmission of COVID-19 by asymptomatic individ- Mangano, K. E. Dunn, R. Gabl, A. Nfla, E. Molinari, C. Cummins, G.

nab under different practical settings," ) Amsol FA. 151, 105661 (2021). Thompson, T.-Y. M, Lo, F. C. Denison, P. Digard, O. Malik, M. J. G. Dunn, C.

4°A Khosronejad, C. Santoni, K Flora, Z. Zhang, S. Kang, S. Payabvash, and F. M. McDougall, and F. V. Mehendale, 'Tare coverings, aerosol disperaion and

Sotiropoulos, "Fluid dynamics simulations show that &dal masks can suppress the mitigation ofvirus transmission risk," IEEE Open J. Eng. Med_ Biol. 2, 26-35

spread ofCOVID-19 in indoor environments," AV Adv. 10, 125109 (2020). (2021).
G. R. Johnson and L Momwska, 'The mechanism ofbreath aerosol formation," 64V. Arumuru, J. Pasa, and S. S. Samantaray, 'Experimental visualization of

J. Aerosol Med. Polm. Drug Delfemy 22, 229-237 (2009). sneezing and efficacy of face masks and shields: Phys. [quids 32, 115129

K. E. Barrett, S. M. Barman, S. Boitano, and H. L Brooks, Ganones Review of (2020).
Medical Physiology, 24th ed. (McGraw-Hill, 2012). E. E. Sickbert-Bennett, J. M. Santet, P. W. Clapp, H. Chen, J. BernIsen, K. L.

C. Killer, B. Sanunler, and J. Kompenhans, "Generation and control of tracer Zeman, H. Tong, D. J. Weber, and W. D. Burnett, "Filtration efficiency ofhos-

particles for optical flow investigations in air," F..xp. Fluids 33, 736-742 (2002). pital face mask alternatives available for use during the COVID-19 pandemic:
R. S. Papineni and F. S. Rosenthal, "The size distribution of droplets in the exhaled JA MA Internal Med. 180, 1607-1612 (2020).
breath ofhealthy human subjects: J. ACIteol Med. 10, 105-116 (1997). 66E. E. Sickbed-Bennett, ), M, Samet, S. E. Prince, H. Chen, K. L Zeman, H.

"H. Holmgren, E. Ljungstriim, A.-C. Almstrand, B, Bake, and A.-C. Olin, ''Size Tong, and W. D. Bennett, 'Fitted filtation efficiency of double masking during
distribution of exhaled particles in the range from 0.01 to 2.0 nm: I. Aerosol the COVID-19 pandemic: JAMA fotcrnal Med. (published online 2021).
SM. 41, 439-446 (2010). 67Q. Dung and H. Johari, "Effects ofacceleration on turbulentjets," Phys. Fluids

4BX Xie, Y. Li, A. Chwang, P. Ho, and W. Seto, "How far droplets can move in 8, 2185-2195 (1996).
indoor environments-revisiting the wells evaporation-falling curve," Indoor 6BR. A. Fjeld and T. M. Owens, "The effect of particle charge on penetration in

Air 17, 211-225 (2007). an electret filter: IEEE Trans, Ind. Appl. 24, 725-731 (1988).
47R. Durscher and S. Roy, "Evaluation of thrust measurement tecirniques for 6911. E. Shaffer and S. Rengasamy, ''Respiratory protection against airborne nano-

dielectric barrier discharge actuators: Exp. Fluids 53, 1165-1176 (2012). particles: A review," j, Nanopart. Res. 11, 1661-1672 (2009).
461. Wel and Y. Li, "Airborne spread of infectious agents in the indoor environ- "J. Kim, W. J. Jasper, and J. P. Hinestroza, 'Charge characterization of an elec-

ment: AM. J. Infect, Control 44, S102-S108 (2016). ideally charged fiber via electrostatic force microscopy: J. Eng. Fibers Pabc I,
"C. Fairchild and J. Stampfer, 'Particle concentration in exhaled breath," Am. 30-46 (2006).

lnd, Hyg, Assoc. J. 48, 948-949 (1987). 7IL. W. Barrett and A. D. Rousseau, 'Aerosol loading performance of electret fit-

50A. A. Zaidi, B. C. Mattern, P. Clam, B. McEcoy, C. Hughes, and M. D, Shriver, ter media," Asa WA, Hyg Aexile. J. 59. 532-539 (1998).
"Inve.stigating the case of human nose shape and climate adaptation," KOS T. Foot, J. Drodge, J. Nally, and S. Parker, "Arelationship for the diffusion coef-

Genet. 13, e1006616 (2017). ficient in eddy diffusion based indoor dispersion modelling: Build. Environ.

51R. J. Adrian and J. Westerweel, Particle Image Velocimehy (Cambridge 169, 106591 (2020).
University Press, 2011). 73B. Birnir and L. Angheluta, `The build-up of droplet/aerosols carrying the

szA. Weber, K. Willeke, R. Marchloni, T. Myojo, R. Mckay, J. Donnelly, and F. SARS-CoV-2 coronavirus, in confined spaces,medRiciv (2020).
Liebhaber, "Aerosol penetration and leakage characteristics of masks used in 74T. Yamamoto, D. S. Ensor, and L. E. Sparks, 'Evaluation ofventilation perfor-
the health care industry," Am. J. Infect. Control 21, 167-173 (1993). mance for indoor space: Build. Briviron. 29, 291-296 (1994).

"A. L Sanchez, J. A. Hubbard. J. G. Dellinger, and B. L Servantes, "S. Friedlander and H. Johnstone, ''Deposition ofsuspended particles from tur-

"Experimental study of electrostatic aerosol filtration at moderate filter face bulent gas streams: Ind. Eng Chetn. 49, 1151-1156 (1957).
velocity," Aerosol Sci. Technol, 47, 606-615 (2013). "K-C. Cheng, V. Acevedo-Bolton, R.-T. Jiang, N. E. Klepeis, W. R. Ott, O. B.

E. S. Moyer and M. Bergman, "Electrostatic N-95 respirator filter media effi- Pringer, and I., M. Hildemann, "Modelingexposure close to air pollution sour-

ciency degradation resulting from intermittent sodium chloride aerosol ces in naturally ventilated residences: Association of turbulent diffusion coeffi-

exposure: Appl. Occup. Emriron. Hyg, 15, 600-608 (2000). cient with air change rate: Environ. Sri Terhool. 45, 4016-4022 (2011).
55H. Jung, J. K. Kim, S. Lee, J. Lee, J. Kim, P. Tsai, C. Yoon et A, "Comparison of 77J. A. Lednicky, M. Lauzard, Z. H. Fan, A. Jutla, T. B. Tilly, M. Gangwar, M.

filtration efficiency and pressure drop in anti-yellow sand masks, quarantine Usmani, S. N. Shankar, K. Mohamed, A. Eiguren-Fernandez et al., "Viable

masks, medical masks, general masks, and handkerchiefs: Aerosol Ale Q1101. SARS-CoV-2 in the air of a hospital room with COVID-19 patients: Int. J.
Res. 14, 991-1002 (2013). Inka t rm. 100, 476-482 (2020).

Phys, Fluids 33, 073315 (2021); doi: 10.106315.0057100 33, 073315-14

Published under an exclusive license by AIP Publishing

Case 3:21-cv-00733 Document 1-15 Filed 09/22/21 Page 14 of 14 Pagel D #: 162



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 1 of 44 PageID #: 163



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 2 of 44 PageID #: 164



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 3 of 44 PageID #: 165



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 4 of 44 PageID #: 166



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 5 of 44 PageID #: 167



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 6 of 44 PageID #: 168



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 7 of 44 PageID #: 169



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 8 of 44 PageID #: 170



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 9 of 44 PageID #: 171



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 10 of 44 PageID #: 172



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 11 of 44 PageID #: 173



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 12 of 44 PageID #: 174



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 13 of 44 PageID #: 175



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 14 of 44 PageID #: 176



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 15 of 44 PageID #: 177



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 16 of 44 PageID #: 178



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 17 of 44 PageID #: 179



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 18 of 44 PageID #: 180



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 19 of 44 PageID #: 181



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 20 of 44 PageID #: 182



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 21 of 44 PageID #: 183



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 22 of 44 PageID #: 184



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 23 of 44 PageID #: 185



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 24 of 44 PageID #: 186



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 25 of 44 PageID #: 187



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 26 of 44 PageID #: 188



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 27 of 44 PageID #: 189



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 28 of 44 PageID #: 190



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 29 of 44 PageID #: 191



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 30 of 44 PageID #: 192



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 31 of 44 PageID #: 193



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 32 of 44 PageID #: 194



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 33 of 44 PageID #: 195



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 34 of 44 PageID #: 196



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 35 of 44 PageID #: 197



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 36 of 44 PageID #: 198



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 37 of 44 PageID #: 199



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 38 of 44 PageID #: 200



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 39 of 44 PageID #: 201



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 40 of 44 PageID #: 202



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 41 of 44 PageID #: 203



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 42 of 44 PageID #: 204



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 43 of 44 PageID #: 205



Case 3:21-cv-00733   Document 1-16   Filed 09/22/21   Page 44 of 44 PageID #: 206



EXHIBIT P

444),oeffe,
THE SECRETARY OF EDUCATION

WASHINGTON, DC 20202

March 17, 2021

Dear [Commissioner] )000(X:

As we take a historic step forward together in helping schools reopen and remain open safely with enactment
of the American Rescue Plan (ARP) Act of2021, I want to recognize the extraordinary, ongoing efforts of

you and your colleagues in confronting the challenges ofthe COVID-19 pandemic. We appreciate the work

you have done to continue to ensure that America's students receive the high-quality education they deserve.

On Thursday, President Biden signed into law the ARP, which will deliver critical aid to States (as well as

the Commonwealth ofPuerto Rico and the District of Columbia), districts, schools, educators, students, and
farnilies as the country continues to recover from the COVID-19 pandemic. Today, the U.S. Department of
Education (Department) is announcing the allocation that each State, the Commonwealth ofPuerto Rico, and
the District of Columbia will receive under the American Rescue Plan Elementary and Secondary School

Emergency Relief (ARP ESSER) Fund. We will move quickly to get these vital resources to you.

It is with this same sense of urgency that State educational agencies (SEAs) and school districts should plan
to expend these funds to safely reopen schools as expeditiously as possible this spring, sustain their healthy
operations, and address the significant academic, social, emotional, and mental health needs of their students.

I am pleased to announce that the Department will award $XX,XXX,VOC to [State] in ARP ESSER
funds. ARP ESSER funds will allow SEAs to take additional steps to safely reopen schools for in-person
instruction and keep them open, and to address the disruptions to teaching and learning resulting from the

pandemic. This includes using funds to enact appropriate measures to help schools to invest in mitigation
strategies consistent with the Centers for Disease Control and Prevention's (CDC) Operational Strategy for
K-12 Schools to the greatest extent practicable; address the many impacts of COVID-19 on students,
including from interrupted instruction; implement strategies to meet studentssocial, emotional, mental

health, and academic needs; offer crucial summer, afterschool, and other extended learning and enrichment

programs; support early childhood education; invest in staff capacity; and avoid devastating layoffs at this
critical moment, ensuring that all students have access to teachers, counselors, and other school personnel to

support their needs.

The Department is committed to supporting SEAs in implementing these unprecedented resources. ARP
ESSER funding will enable SEAs to promote safe school operations and equity-driven, sustainable,
evidence-based programs to serve students — especially those who are the furthest from opportunity — and to

continue to strengthen teaching and learning. You have my promise that the Department will do everything
in its power to respond efficiently to your questions, provide robust technical assistance and guidance to

support evidence-based local decision-making, and put students first as we assist SEAs and local educational
agencies in utilizing the ARP ESSER funding.
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Recognizing the immediate challenges facing our schools and students, the Department will begin to make

ARP ESSER funds available to States this month. You will soon receive a Grant Award Notification (GAN)
through lhe Federal grants management system (05) providing access to ARP ESSER funds as well as the

terms and conditions for their use.

It is particularly important that ARP ESSER funding will enable State and local educational agencies, as well

as schools, to support students who have been most severely impacted by the pandemic, which has even

further exacerbated the inequities in our education system. Consistent with specific set-aside requirements at

the State and district level and provisions for maintenance of equity, Federal relief funds can be used to

equitably expand opportunities for the students who need the funds most, including students from low-

income backgrounds, students of color, students with disabilities, English learners, students experiencing
homelessness or trauma, and students without access to technology.

The attached table shows State allocations for ARP ESSER funds. These allocations are based on the

proportion of funds that each State received under Part A of Title I of the Elementary and Secondary
Education Act of 1965 in fiscal year 2020. If you or your staff have questions, please reach out to us directly
or submit questions to your State's program officer using your State's Office of Elementary and Secondary
Education (OESE) Mailbox: [State].oese@ed.gov.

With ARP ESSER and other funds, the American Rescue Plan represents an extraordinary commitment to

the Nation's students from early childhood to postsecondary education — and to our shared future. You can

find the ARP ESSER Fund fact sheet attached.

Thank you for your hard work and continued commitment to students in your State.

Sincerely,

Miguel A. Cardona, EdD

Secretary
U.S. Department of Education
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Williamson County Board of Education

1 The Williamson County School Board believes that the public school system is a part of the community
2 and, as such, both the school and community contribute to the education of students.

3 We believe that education is best achieved when students become involved in experiences meaningful
4 to their lives. We believe that the educational process should develop a feeling of self-worth and
5 accomplishment. We should strive toward relating to the individual student's natural and acquired
6 abilities.

7 We believe that equal educational opportunity is the right of all children without regard to race, sex,
8 creed, color, national origin, or disability and that all laws to this end should be followed promptly and
9 effectively.

10 We further believe education should develop habits, attitudes, understandings, and skills necessaty for a

11 productive, satisfying life. Each child should be helped to understand the duties and privileges of
12 responsible citizenship as it relates to the individual and to the world community. We recognize the vast
13 changes brought by increasing technology, population, and urbanization. We request the advice and
1.4 support of the citizens of the community and the professional staff. We shall endeavor to provide and
15 support educational programs appropriate to the attitudes, needs, and abilities of each student in the
16 Williamson County School System.

Version Date: September 21, 2021
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Williamson County Board of Education
Monitoring Descriptor Term: Descriptor Coda Issued Date:

Review: Annually, School Board Legal Status and 1.100 11/26/18

in July Authority Rescinds: Issued:
1.100 09/17/12

1 The Williamson County Board of Education (the Board") is a legal body created by the State of

2 Tennessee.The authority for the operation ofWilliamson County Schools by the Board is derived from
3 the following sources:

4 • The Legislature of Tennessee
5

6 • State and Federal Judicial Decisions
7

8 • Attorney General's Written Opinions
9

10 • Rules and Regulations of the State Board ofEducation
11

12 • Federal Law and Guidelines

13 Board members have no authority over school affairs as individuals. They have complete authority over

14 school affairs when they take action as a Board consistent with law.

15 The Board is a policymaking body, legally authorized to administer that policy through the
16 Superintendent of Schools.

Legal References Cross References

1. TCA § 49-1-101; TCA § 49-1-102 School Board Meetings 1.400

Version Date: September 21,2021
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Williamson County Board of Education
Monitoring Descriptor Term: Descriptor Coda Issu ed Date:

Review: Annually, Role of the Board of Education 1.101 11/26/18

in July Rescinds: Issued:

3. The Board will oversee the operation of the school system in compliance with state and federal laws.1

2 The Board will function only when in session. The Board's required functions are as follows:

3 1. Policy Oversight:2 The Board shall develop a policy manual and employ a Superintendent of

4 Schools who shall carry out its policies through the development and implementation of

5 administrative procedures. The Board shall regularly evaluate the effectiveness of its policies
6 and their implementation.

8 2. Educational Planning:3 The Board shall require reliable information which enables it and the

9 staff to work toward the continuous improvement of the educational program. The Board shall

10 strive to provide the best educational opportunities possible for all students.
11

12 3. Fiscal Planning:4 The Board shall adopt a budget to provide the necessary funding in terms of

13 buildings, staff, materials, and equipment to enable the school system to carry out its functions.
14

15 4. Promotion: The Board shall keep the local community informed about the school system, its

16 accomplishments, and its actions and build public support for the schools by involving the

17 public in the planning process.

Legal References Cross References

1. TCA 49-2-203 Duties of Board Members 1.202

2. TCA 49-2-207 Policy Development & Adoption 1.600

3. TCA 49-1-302(a)(1)-(3); TRR/MS 0520-02-01- Administrative Procedures 1.601

.01 School District Goals 1.700

4. TCA 49-2-203(a)(10)(A)(i); TCA 49-1-302(a)(4) Annual Operating Budget 2.200

Version Date: September 21, 2021
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Williamson County Board of Education
Monitoring Descriptor Tem: Descriptor Code: IssuedDate::1.2021 11/16/20
Review:
Annually, in July Code of Ethics for School Board Rescinds: Issued

Members 1.1061 10/21/2019

ARTICLE I. MY RELATIONS TO OUR STUDENTS

2 Section I. I will at all times think in terms of "students first," always determining other important things
according to how they affect the education and development of students.

3 Section 2. I will seek to provide equal opportunities for all students in academics, the arts, and

4 athletics.

5 ARTICLE 11. MY RELATIONS WITH OUR COMMUNITY

6 Section I. I will fairly appraise and support both present and future educational needs.

7 Section 2. I will represent at all times the entire school community and refuse to represent special
interests or partisan politics.

8 Section 3. I will maintain open lines of communication with the community.

9 Section 4. I will refrain from using district resources to actively campaign for any candidate for

10 elected office.

11 Section 5. I will refer to other board members, staff, students, and the public with respect including
when using social media.

12 ARTICLE III. MY RELATIONS TO OUR DISTRICT EMPLOYEES

13 Section 1. I will support the employment of those persons best qualified to serve in our district.

14 Section 2. I will strive to secure resources that allow our employees to perform with excellence.

15 Section 3. I will celebrate employee accomplishments and refrain from public critique.

16 ARTICLE IV. MY RELATIONS WITH OTHER BOARD MEMBERS

17 Section 1. I will recognize that authority rests only with the Board in official meetings and that the

18 individual member has no legal status outside of such meetings.

19 Section 2. I will at all times comply with the Tennessee Open Meetings Act (the "Sunshine Law")

20 Section 3. I will make final decisions only after full discussion of matters at a Board meeting.

21 Section 4. I will respect the opinion of other members and will accept the principle of "majority rule."

Version Date: November 13, 2020

Case 3:21-cv-00733 Document 1-18 Filed 09/22/21 Page 4 of 10 PagelD #: 212



1 Section 5. 1 will attend all regularly scheduled Board meetings, insofar as possible, and become

informed concerning the issues to be considered at those meetings.

2 Section 6.1 will work with other Board members to establish effective Board policies and to delegate
authority for the administration of the schools to the Superintendent.

3 Section 7. I will refrain from public critique of fellow board members, outside of Board deliberations,
4 in any other public forum, including social media.

5 ARTICLE V. MY RELATIONS WITH OUR SUPERINTENDENT

6 Section I. I will support full administrative authority as well as responsibility for the Superintendent to

properly discharge all professional duties.

7 Section 2. I will support Superintendent accountability for working and requiring staff to work within

8 the framework of policies set by the Board.

9 Section 3. I will refer all complaints and concerns to the Superintendent.

10 Section 4.1 will refrain from public critique of the Superintendent, outside of Board deliberations, in

11 any other public forum, including social media.

16 ARTICLE VI. MY RELATIONS TO MYSELF

17 Section I. I will inform myself about my duties and responsibilities and current educational issues by
18 individual study and through participation in programs providing needed information.

19 Section 2. I will avoid being placed in a position of conflict of interest.

20 Section 3. I will refrain from using my position on the Board for personal or partisan gain.

21 Section 4. I will take no action that will compromise the Board, the District or administration.

22 Section 5. I will respect the confidentiality of information that is privileged under applicable law.

23 Section 6. I will avoid putting myself in situations that might give the appearance of speaking for the

24 entire Board. However, the Board Chair shall speak for the Board when acting as the official

25 spokesperson pursuant to WCSB policy 1.502.

Page2 of3
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Affirmed by a vote on November 16, 2020 during the regularly scheduled meeting of the Williamson

County Board of Education

Angela Durham, District 1 Yes X

Dan Cash, District 2 YesX

Eliot Mitchell, District 3 YesX

Brad Fiscus, District 4 YesX

Jennifer Aprea, District 5 YqX

Jay Galbreath, District 6 YesX

Sheila Cleveland, District 7 YesX

Candace Emerson, District 8 Absent

Rick Wimberly, District 9 YesX

Eric Welch, District 10 YesX

KC Haugh, District 11 YesX

Nancy Garrett, District 12 YesX

\
.:11`k2;:fJason 6orkden Superintendent
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Williamson County Board of Education
Descriptor Coda Issued Date:

Monitoring Descriptor Term:

Review: Annually, Parent and Family Engagement
4.502 06/17/19

in December Rescinds: Issued:
4.502 09/21/17

1 The Williamson County Board ofEducation supports the concept that parental and family involvement

2 in schools is essential if the school district and the parent are to work together to improve the quality of

3 education for all students.

4 The Board encourages parents, individually and in groups, to act as advisors and resource people both

5 at the local school level and district-wide level in the following ways:

6 1. Serve as a resource of specific talents to complement and extend the instructional services of

7 the classroom teacher;
8

9 2. Express ideas and concerns by responding to surveys and to other information gathering
10 devices;
11

12 3. Participate in parent-teacher groups, site-based decision making teams, and booster clubs;
13

14 4. Serve, when appropriate, on citizensadvisory committees, and district-wide groups.

15 The school district shall be governed by the statutory definition ofparent involvement as cited in the

16 Elementary and Secondary Education Act (ESEA), as amended by the Every Student Succeeds Act

17 (ESSA), and shall carry out programs, activities and procedures in accordance with this defmition.

18 The Board shall implement the following as required by federal and state legislation:1

19 1. The school district will put into operation activities and procedures for the involvement of

20 parents in all of its schools.2 Those programs, activities and procedures will be planned and

21 operated with meaningful consultation with parents.
22
23 2. The school district shall incorporate activities and strategies that support this district-wide
24 family and community engagement policy into its Planning Process.

25
26 3. The school district and its schools to the extent practicable shall provide full opportunities for

27 the participation of parents with limited English proficiency, parents with disabilities, parents
28 experiencing homelessness, and parents ofmigratory children, including providing information

29 and school reports in an understandable and unifomi format and including alternative formats
30 upon request, and, to the extent practicable, in a language parents understand.

31 The school district shall annually assess, through consultation with parents, the effectiveness of the

32 Parent and Family Engagement Policy and determine what action needs to be taken, if any, to increase

33 parental and community participation.

Version Date: September 21, 2021

Case 3:21-cv-00733 Document 1-18 Filed 09/22/21 Page 7 of 10 PagelD #: 215



Pa vent and Family Engagement 4.502

1 The school district shall ensure Title I schools are in compliance with the Every Student Succeeds Act.

Legal References Cross References

1. Every Student Succeeds Act, Pula. 114-95, Dec, English Learners 4.207

10, 2015, 129 Stat. 1802; State Board ofEducation Homeless Students 6.503

Policy 4.207; TCA 49-2-305; 20 US CA § 6318
2. TCA 49-6-7001

Page 2 of2
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Williamson County Board of Education
Monitoring Descriptor Ternr Descriptor Coda Issued Date:

Review: Annually, Dress Code 6.310 11/18/19

in March Rescinds: Issued:

6.310 02/20/17

1 In order for WCS to maintain a safe learning environment that minimizes distractions, the minimum
2 standards for acceptable clothing during the school day are as follows:

3 1. Tops ofshoulders must have a minimum of al-inch strap unless otherwise covered by an

4 opaque top garment;
5 2. Skin and undergarments must be covered with opaque clothing from the underarm to midthigh.
6 Mid-thigh is defined as the mid-point between the waist and mid-knee;
7 3. All pants, trousers, shorts and skirts must be held at the waist;
8 4. Leggings and other compression-style garments may be worn so long as an opaque top garment
9 covers the private body parts;

10 5. Hats may be worn in buildings with the permission of building administration;
11 6. Appropriate shoes are required;
12 7. Any type ofclothing, apparel or accessoty, including that which denotes such students'
13 membership in or affiliation with any gang associated with criminal activities is not permitted
14 (TCA 49-6-4215).

15 Any apparel or dress that advertises or promotes products or activity prohibited by law or by the Board
16 ofEducation is prohibited (e.g., profanity, illustrations, or suggestive language, etc).

17 Student uniforms related to student extra-curricular activities (band, cheerleading, dance, sports team,
18 etc.) must be in compliance with this policy during the academic day.

19 Any apparel or dress that is potentially disruptive to the learning environment or educational process is
20 not permitted. Any apparel or dress that is dangerous to the health or safety of students or the lawful,
21 peaceful operation of the school is not permitted.

22 Administrators and teachers shall enforce the dress code policy. The principal or his/her designee shall
23 be the final judge as to compliance with the dress code.
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Williamson County Board of Education
Monitoring Descriptor Term Descriptor Code Issued Date:

Review: Annually, Student Communicable Diseases 6.403 11/18/19

in April Rescinds: Issued:
6.403 03/28/16

1 No student shall be denied an education solely because of a communicable disease, and his/her
2 educational program shall be restricted only to the extent necessaiy to minimize the risk of transmitting
3 the disease.

4 Parent(s)/guardian(s) of infected students shall inform appropriate school officials of the infection so

5 that proper precautions for the protection of other students, employees, and the infected student shall be
6 taken.

7 No student with a communicable disease which may endanger the health of either himself/herself or

8 other individuals shall enter or remain in the regular school setting.1'2 If a principal has reason to believe
9 a student has a communicable disease which may endanger the health ofeither himself/herself or other

10 individuals in the regular school setting, the principal shall:

11 1. Assign the student to a setting which will protect other students, employees, and the student or

12 2. Exclude the student from school until certification is obtained from a physician or the County
13 Health Department by either the parent/guardian or principal stating that the disease is no longer
14 communicable.

15 Ifthe principal has reason to believe that the studenthas a long-term communicable disease, the principal
16 must require confirmation from a physician or the County Health Department as to the student's
17 condition. Ifthe student is confirmed to have a long-term communicable disease, the principal shall refer
18 the student for special education services.1

19 The principal may request that further examinations be conducted by a physician or the County Health
20 Department and may request periodic re-examinations after the student has been readmitted to the
21 schoo1.2 Expenses incurred from examinations requested by school officials shall be paid by the Board.

22 The names ofall students excluded from school under this policy shall be forwarded to the office of the
23 Superintendent of Schools.

Legal References Cross References

1, TRR/MS 0520-01-03-.08(2)(c) Special Education 4.202
2. TCA 49-2-203(6)(2) Homebound Instruction 4.206

Version Date: September 21, 2021

Case 3:21-cv-00733 Document 1-18 Filed 09/22/21 Page 10 of 10 PagelD #: 218



JS 44 (Rev. 07/16) CIVIL COVER SHEET
The JS 44 civil cover sheet and the information contained herein neither replace nor supplement the filing and service ofpleadinp_or (Aber met's nuequired by law, except as
provided by local rules ofcourt. This form, approved by the Judicial Conference of the United States in September 1974, is requutd rutthe tistottlte Clerk ofCourt for the
purpose Of initiating the civil docket sheet. (SEE INSTRUCTIONS ONNEXT PAGE OE THIS FORM) 6 v

I. (a) PLAINTIFFS
Minors Megan Heim, minors L.M. & P.M, Kristin McKinney, ViinelttWak School Board of Education Jason Golden, Nancy

,_,. ,,..„, T-

minor T.B., Sharon Blount, minor B.H. and Connie Keffaber Garrett, K.C. Haugh, ,IplitiCkilrA2S116-1100191reteland, Candace
Emerson, Brad Fiscus, ETiot Mitchell, Eric Welch, Rick Wimberly &

(b) County of Residence ofFirst Listed Plaintiff Williamson County of Residence of Firsaisted Deferidant - Williamson
(EXCEPT IN U.S. PLAINTIFF CASES) (IP:1,4IN7IFFCASESONiY)- -

NOTE: IN LAND CONDEMNATION CASES, USE THE LOCATION OF
THE TRACT OF LAND INVOLVED.

(e) Attorneys (F)rm Name, Address, and Telephone Numho) Attorneys (ffinown)
Pro se

II. BASIS OF JURISDICTION (Place an "r in One Box only) III. CITIZENSHIP OF PRINCIPAL PARTIES (Place an "r in One Boxfor Plaintiff
(For Diversity ('ases Only) andOne Boxfor Dgfendanl)

O 1 U.S. Government g 3 Federal Question PTF DEF PTF DEF
Plaintiff (U.S. Government Not a Party) Citizen ofThis State 0.4 1 X 1 Incorporated or Principal Place 0 4 0 4

ofBusiness In This State

O 2 U.S. Government 0 4 Diversity Citizen ofAnother State 0 2 0 2 Incorporated am/Principal Place 0 5 0 5
Defendant (Indicate Citizenship ofParties in lieni 111) ofBusiness In Another State

Citizen or Subject of a 0 3 0 3 Foreign Nation 0 6 0 6

V. N ATI IR F. OF SI TIT IPInen nn "Y" in am Rnr (MN)

I CONTRAMVaN•f:t 14-:::.Mi;:V.0/:g :,:M:f,,riTCORIIV,.- ' - '

' '-
-

- s:-•- --. FORFEITURE/PENALTY''','J, ,: ,'' ll - BANKRUPTCY - ,:::, ''''3.,.0THER STATUTES, I
O 110 Insurance PERSONAL INJURY PERSONAL INJURY 0 625 Drug Related Seizure 0 422 Appeal 28 USC 158 0 375 False Claims Act
O 120 Marine 0 310 Airplane 0 365 Personal Injury - of Property 21 USC 881 0 423 Withdrawal 0 376 Qui Tam (31 USC
O 130 Miller Act 0 315 Airplane Product Product Liability 0 690 Other 28 USC 157 3729(a))
O 140 Negotiable Instrument Liability 0 367 Health Care/ 0 400 State Reapportionment
O 150 Recovely of Overpayment 0 320 Assault, Libel & Pharmaceutical PROPERTY RIGHTS 0 410 Antitrust

& Enforcement ofJudgment Slander Personal Injury 0 820 Copyrights 0 430 Banks and Banking
O 151 Medicare Act 0 330 Federal EmployersProduct Liability 0 830 Patent 0 450 Commerce
O 152 Recovery of Defaulted LiabOity 0 368 Asbestos Personal 0 840 Trademark 0 460 Deportation

Student Loans 0 340 Marine Injury Product 0 470 Racketeer Influenced and
(Excludes Veterans) 0 345 Marine Product Liability -

• --. LABOR .':::.: ;.:.:::: ,? S. Y,',.PSOCIAI., SECURITV, E, Corrupt Organizations
O 153 Recovery ofOverpayment Liability PERSONAL PROPERTY 0 710 Fair Labor Standards 0 861 HIA (1395ff) 0 480 Consumer Credit

of Veteran's Benefits 0 350 Motor Vehicle 0 370 Other Fraud Act 0 862 Black Lung (923) 0 490 Cable/Sat TV
O 160 Stockholders' Suits 0 355 Motor Vehicle 0 371 Truth in Lending 0 720 Labor/Management 0 863 DIWC/DIWW (405(g)) 0 850 Securities/Commodities/
O 190 Other Contract Product Liability 0 380 Other Personal Relations 0 864 SSID Title XVI Exchange
O 195 Contract Product Liability 0 360 Other Personal Property Damage 0 740 Railway Labor Act 0 865 RSI (405(g)) 0 890 Other Statutory Actions
O 196 Franchise Injury 0 385 Property Damage 0 751 Family and Medical 0 891 Agricultural Acts

0 362 Personal Injury - Product Liability Leave Act 0 893 Environinental Matters
Medical Malpractice 0 790 Other Labor Litigation 0 895 Freedom of Infonnation

I REAL PROPERTY --5: ',•,.:•galltillBliTS PRISONERPETITIONS ' 0 791 Employee Retirement FEDERAL TAX SUITS Act
O 210 Land Condemnation IX 440 Other Civil Rights Habeas Corpus: Income Security Act 0 870 Taxes (U.S. Plaintiff 0 896 Arbitration
O 220 Foreclosure 0 441 Voting 1 463 Alien Detainee or Defendant) 0 899 Administrative Procedure
O 230 Rent Lease & Ejectment 0 442 Employment 0 510 Motions to Vacate 0 871 IRS—Third Party Act/Review or Appeal of
O 240 Torts to Land 0 443 Housing/ Sentence 26 USC 7609 Agency Decision
0 245 Tort Product Liability Accoinmodations 0 530 General 0 950 Constitutionality of
O 290 All Other Real Property 0 445 Amer. w/Disabilities - 0 535 Death Penalty IMMIGRATION • State Statutes

Employment Other: 0 462 Naturalization Application
0 446 Amer. w/Disabilities - 0 540 Mandainus & Other 0 465 Other lininigration

Other 0 550 Civil Rights Actions
0 448 Education 0 555 Prison Condition

0 560 Civil Detainee -

Conditions of
Confinement

V. ORIGIN (Place an "X" in One Box Only)
X1 Original 0 2 Removed from CI 3 Remanded from 0 4 Reinstated or D 5 Transferred from 17 6 Multidistrict 0 8 Multidistrict

Proceeding State Court Appellate Court Reopened Another District Litigation - Litigation -

(specifj) Transfer Direct File
Cite the U.S. Civil Statute under which you are filing (Do nal citejurisdictional statutes unlessdiversity):
42 USC 1983

VI. CAUSE OF ACTION Briefdescription ofcause:
Mask mandates by school boards violates both US and TN Constitution

VII. REQUESTED IN El CHECK IF THIS IS A CLASS ACTION DEMAND $ CHECK YES only if demanded in complaint:
COMPLAINT: UNDER RULE 23, F.R.Cv.P. JURY DEMAND: El Yes XNo

VIII. RELATED CASE(S)
IF ANY (See instructions):

JUDGE DOCKET NUMBER

DATE SIGNATURE OF ATTORNEY OF RECORD

FOR OFFICE USE ONLY
Case 3:21-cv-00733 Document 1-19 Filed 09/22/21 Page 1 of 1 PagelD #: 219

RECEIPT li AMOUNT APPLYING IFP JUDGE IN/G tUDGE

1,1§.41ikanr-__A-46A, 1,,tm.ammosomai I I



DUPLICATE

Court Name: U. S. District Court, MD/TN
Division: 3
Receipt Number: 34675063674
Cashier ID: lnewsom
Transaction Date: 09/22/2021
Payer Name: Megan Heim

CIVIL FILING FEE- NON-PRISONER
For: Megan Heim
Amount: $402.00

Paper Check Conversion,
Amt Tendered: $402.00,

Total Due: 1402.00Total Tendered: 402.00
Change Amt: 0.00

3:21-cv-0733 filing fee

Case 3:21-cv-00733 Document 1-20 Filed 09/22/21 Page 1 of 1 PagelD #: 220


